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EVERYTHING YOU NEED TO АСЕ 


takes clear, understandable, асай nates 


Within these chapters you'l find important concepts - 
|, presented іп an accessible, relatable way. Plane anc 
_ solid geometry, congruence, proofs, transformations, and | 
coordinate geometry are all presented in a language you 
con easily understand. Тес geometry for the regular kid. 


_ | Important vocabulary words are highlighted in YELLOW. 


(D * All vocabulary words ore clearly defined. 
“+ Related terms and concepts ore written іп BLUE PEN. 


. supported by explanations. illustrations. € and certs. J 


“this oll he major points yovll learn in geometry. 
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Chapter Û | 
اھ واوو ےک و‎ 
POINTS, LINES, 
AND PLANES 
ae P 
Geometry is the branch of mathematics that is the study 

of shapes, lines, angles, and space and the relationship 
between them. Ап example of geometry is the calculation of 


о quadrilaterat's angles. 


Here are some key concepts and basic terms used in geometry 


‘TERM AND 
DEFINITION 


POINT indicates | The name of the 
о location. point. For example, 


SYMBOL EXAMPLE 


LINE а straight | A horizontal arrow 
path extending | above two points 4 
infinitely in оп the line. 
opposite directions BC ТЕ, 
orl 


TERM AN 


DEFINITION то 


EXAMPLE 


LINE SEGMENT. |A horizontal bar 
part of a line with | above two points | д в 


E 
Mm 
ЯВ ог BA 


RAY: part of a line 
that starts at a 
point and extends 
infinitely in one 
direction 


VERTEX: the point 
of intersection of 
two or more line 
segments, rays, or 
lines 


ANGLE formed by 
two rays with the 
same endpoint, the 
vertex 


TERM AND 
DEFINITION 


TRIANGLE: shape 
with three sides 
опа three vertices 


PARALLEL LINES: 
lines that are 
always the same 
distance apart 
They NEVER meet 


PERPENDICULAR 
LINES: lines that 
intersect to form 
Four right angles 


SYMBOL 


ДАВС (or 

A symbol followed 
by any combination 
of the letters А, 

B, ana ©) 


^ 


КОЯ 


TE 


^ 


vertex 


_LINES 
А MINE is straight, has no width, and extends infinitely in 


_ Name а line by listing; 


(f any two points on the line with a double-sided arrow above 
them; or 


| ff using the lowercase italicized letter next to the arrow 
(€ it has one). 


с COLLINEAR points lie on the some line. 
M 


sharing Une 


1 а d Points Н.І, and J [are caliinear 
I 
H 


two rays. 


PLANES 
Plane geometry deals with “flat shapes such as squares 
.. ond triangles. Flat shapes ore TWO-DIMENSIONAL, or 2-D. | 


A PLRME is a flat surface (two-dimensional) that extends — 
infinitely in all directions. 


To name o plane, 


fuse а capital letter on — | 
the plane, or 


Boys Sanam ITT |_| 
net Borm a straight line. | | 
plane (in any order). سا ساسا‎ ВАЙ 


This plane can be named PSA, PAS, SPA, SAP. QPS. ASP. | 
or plane N (capital letter with no point). 


(COPLANAR points lie on the same plane. | 
we 


желеу plane 


Points P.Q. and R are coplanar. 
They lie on the horizontal plane 


Point S is not coplanar to Y. 
G, and R, because it lies on 
„different (vertical) plane. 


| The intersection of plane ABD. 


POSTULATES AND THEOREMS 
Proofs are used to communicate mathematical ideas. They 
оге logical reasons used to confirm on idea. Postulates and 
‘theorems are used to support proofs. 


A POSTULATE is o statement that is accepted as fact. 
without proof, ^ THEOREM is o statement that has been 
proven to be true using other theorems, definitions, or 
postulates, 


LINE SEGMENT 
POSTULATE 


16 B is a point on line segment AC, then AB + BC = AC. 


TUe UV ТУ 
2х. 6-1 


2х 


have the same length, A B 


AB iscongrventto CD. 


~ _ Use о CONGRUENCE STATEMENT to show 


AB = Ср 


ine segments 


| TICK MARKS () ore sometimes used fo show that line 
| segments are congruent. The same number of tick marks 
ломи which segments are congruent to each other. 


the figure? 


N 


ИХ 
This figure is made of Four | 
__ line segments: MN. NO. OR = 
and РМ The tick markson \ 0, I——— 


MN and NO show that they 
are congruent. зһ 3 in. 


ar. 


Length MP is equal to length _ — 
РО, so MPis congruent to Fi | 
Therefore, ММ * NO опа МР = PO. | 


__ SEGMENT BISECTORS о 
The MIDPOINT of o line segmentis the halfway point it — 
. . divides the line segment into two congruent segments... 


^ вене | 
Ms к. Sing Sin | 
| 
| 


3 PONE ast 


Е midpoint оё FR. | 


= кине. 
midpoint of JC. 


is a line, ray. segment, ог m 
ропе that passes through | Жа 
(| a segment at its midpoint 


онно 
MY UNE 


шев nota segment bisect 


_ bisect FG ot its midpoint. 


ома КОКУС 


For questions 1-4, use this Figure. " 
11) Nome three collinear points. [fs] 
[FÎ Nome three coplanar points. 
їз] Name the intersection of line AE and plane Е 
19) What are the other six names for plane F? 


For questions 5 and &, use this figure. 


15) How many planes are shown in the figure? 
TE] What is the intersection of plane MPT and plane MNR? 


[T] What is the Segment Addition Postulate? 


[Î Find the length of segment GT. 


ТА] Find the value of x 


— 32 — 


همهم 
RR и р‏ 


Write a congruence statement for the congruent 
segments in the Figure below. 


ntem o 


SHH L 


ho write digi statements for the congruent 
segments in the figure below 
a Я 

A т 

її What is a segment bisector? 


ЕЕЕ 


[O IL JE + HL; 32 = 2x6 3619, 32 + 2x 22; 2x = 10, х-5 


30) ит: О 


ав Rong RSF 


12) А segment bisector is о line, ray, segment, or plane thot | — 
passes through o segment at its midpoint. 


Chapter 2 
eS 


ANGLES 


— ALI 


^n ANGLE (2) is formed by two RAYS with 


о common END POINT. 
RAY 
ANGLE 
VERTEX 
RAY 
Nome on angle in three ways 
GW) the vertex: ДА D 
T. three points, with the vertex 
in the middle: АС or LCB pa 
c 


8] the number inside the 
onge: 21 


TF two or more angles share the same vertex, you | 
cannot name the angles using only the vertex. 


This figure shows three angles: 

— |MHGlZLondzitahonge —  J// | 
has б os ifs vertex. DO NOT use 

_ | £G as а nome for any of the. 


The space around an angle can be classified as interior or 
exterior. 


ANGLE MEASURE 
The MEASURE оё ZA (the size of the angle) is written as 
тёз. 


We use DEGREES (*) to measure the size of оп angle, There 
оге 360" in a circle. 


A180" angle is a half 
өнө =. 


ANGLE(S) 


RIGHT 
ANGLE 


ANGLE 


овту5е 
ANGLE 


DEFINITION — 


AND EXAMPLES 


Measures 
exactly 10" 

A 
Measures 
greater than O* 
but less than 90° 

^ 

Measures 
greater than 90° 


but less than 180° 


Стал < 90" 
$. 


90" < MZA < 180" 


DEFINITION 


ANGLE(S) AND EXAMPLES 


STRAIGHT | Measures 
ANGLE exactly 180" 


(straight 
line) 


ADJACENT | Angles that lie in the same plane, have a 
ANGLES | common (the same) vertex, shore a common 
side, and have no common interior points. 


E. 4 


Zlond 22 — Z3and £4 


urit oF 
ELTE 


PM 
prol 


NON- Angles that do not have a. 


ADJACENT | vertex or a side in common. 
ANGLES Sh 


45 ond zb do not shore. 
Z5 and zi 
о vertex or о common side. 


| He maie a 
Find the terere of 
the larger angle 


MZUTW = 120". Find the value of x 


. CONGRUENT ANGLES . | 


С Two ong 
if heir angle measures. У c3 
ore equal. S mE 


41+ 41 


“are congruent: 


aic 


| measure 1507, they ore congruent, 


нет. х 2165 DO «НСТ AND £ LAT HAVE 
Г THE SAME MEASURCT 


For questions 2-5, classify the angles as right, acute, obtuse, 
or straight 


m < 


TE] Complete the following statement: 
MBAC + тё CAD = m 


a 
D 
МГЛА 
[Î Given тё ЕМ = ПО. find the value of x. 


quay 
forty 


J м 


For questions В and 9, use the figure below. 


arms: 


Name the pair of congruent angles in the figure below. 
EG 


Chapter 3 
ANGLE PAIRS 


— ص‎ oof 


Two angles can be related to each other by their measures 
or orientations. These are called ANGLE PAIRS, There are 
different types of angle pairs. 


ADJACENT ANGLES lie 
in the same plane, have h 2 
Ё г 


a common vertex, share o. 

соттоп side, and have «lend 22 «£3 aná ZA 
are adjacent оге adjacent 

no common interior points. z z 


VERTICAL ANGLES оге nonadjacent and opposite each 
other. They are formed when two lines intersect. They share 
the same vertex. 


кл м 
X ^ ftans 
VN м’ ч 
Zlond Z3 22074 24 Z5 and land д and 28 
fare vertical are vertical are not vertical 


... Vertical angles are congruent, — 


1:25 re 
Рая Р 


mZ GR = mZSPT 


Axe 1= Tx - 23 Substitute. 


o «eds f= 1x-13-4x Subtract 4x from both sides. 1 


1=3х-23 


Baca 
14- 5х 


£h is supplementary 
$028, 


=e 


Zl is supplementary 


№ Z1. 


Zl and Z2 are 
о linear pair. 


——4 If LB is supplementary to LAond | _ 
ота 407, find mz 8. 


| Since ZB is supplementary to LA, their measures add — | 
| to 180" 


та + MZA = 180° 
| MZB 42 = 180" 
| mZB + 42° = AD = 180° = 42" 


_ of 1°. What are the measures of the two angles? 


Part f 


_ We don't know the measure of the first angle, so assign — 
_ it the variable x°. 


_ Since the angles are complementary. the second angle will — 


have а measure of (90 - x. 


(80-3 = (x) = We 


40-2к-№. Simplify, 
.76-2х-20-1№-40 Subtract 90 from both sides. 
-1x = Ла 

FE Divide both sides by -2. 


ще 


The first angle is 37°. 


= ANGLEBISECTORS о 
An RNGLE BISECTOR iso гоу that divides оп angle into 
..  .twocmgrentonges. — 0 0000000000000 


|) First find the valve of x. Û 


So mZFEG = (Ax - 57 = (9 x 8-5” «GT 
mA GEH = (Ix = 


We now have the information we need to find 


mZFEH «= mZFEG + mZGEH Angle Addition Postulate 
ЕА Substitute, 
+з 


K 
ea 


line segment that divides о line 


. .,Segmentintotwocongruent gees 
ff 

segments and forms four ht i E 
nent and forms fo rig 


“angles with it. 


+ 

+ 

= H 

" 

1 

H A Bly 
1 гг! 
| [ 
| =! T 
| C EF and GH are all perpendicular bisectors of 48. H 
سا ااا ا ااا ااا ااا ااا‎ 


Divide both sides by 2. 


| ШЕ your RVOWLEDEE 


For questions 1-5, use the figure below to complete 
the angle pairs. 


[ÛÎ Adjacent Angles: 24 and Z4ond —___ 


[FÎ Vertical Angles: Zt and _ 


T5} Complementary Angles: 24 ond... 


19) Supplementary Angles: Z1 and 
(5; Linear Pair: 23 and 


TE] Find the value of x in the figure. 


(exon К) из" 


[Î X€ £8 is supplementary to ZA and та А = 107, 
find mZB. 


[Î Two complementary angles have a difference of 24. 
What оге the measures of the two angles? 


[Î What is an angle bisector? 


In the figure below, Zis a perpendicular bisector of PR 
PA- 3y+2, GR = y + 8, опа mZ PAS + (2x - 18). Find the 
values of x and y. 


n 
| 


Ге охоте 13; ox = 102, x= 17 
M) тав + 12" 
19) ST опа 33° 


a An angle bisector is a ray that divides an angle into 
two congruent angles 


Chapter & 
ت‎ ААЙ 


CONSTRUCTIONS 
en de 


We can use a compass and a straightedge (ruler) to 
(CONSTRUCT. or draw. accurate shapes, ongles, and lines. 


COMPASS 


PENCIL 


NEEDLE 


STRAIGHTEDGE 


ET TEA. GE 


pe 


CONSTRUCTING 


PERPENDICULAR LINES 

To construct a perpendicular 

bisector to AB: A в 
One way: C poner wore 


To оён mech 
PAST THE MIDPOINT 


Î Set compass width. Keep 
this width for all 4 steps, 


Амо В 
POINT A 


21 Draw a large orc across 
segment AB. With the needle 
оп point А, move the pencil, 
starting below the line segment 
to draw a large arc. 


(CELE on 
Lar 


IB] Repeat on the right side. 
With the needle on point 8. 
move the pencil to create a 
large arc, Be sure to overlap 
with the first arc. 


Î Drow a vertical line to 


connect the intersections of ли 
‘the two ares. 
А $ 
иипәяспону 


Another way to construct a perpendicular bisector: 


Î Draw two small arcs 
on ЯВ, Place the needle on он 
point P. Open the compass М Miom 
any width to draw a small — 
orc across ЯЕ Keeping 
the needle on point 7. lift 
and move the pencil to the монд 
opposite side of the line ола — « 
draw a second arc. ы 


f itn ow 
pointe 


use same. 
АЕ 


21 Draw оп are below AB. 
"Place needle on the left small 


“arc and move the pencil to ; 


create оп arc below the line мєнх онд. 


segment under? 00 NUM و‎ 


^ vse same NP 
К 


13] Repeat on the right side. 


[Î Draw а vertical line to 

connect point Pandthe у 

Intersection of the bottom А è 
uo arcs. 


CONSTRUCTING et 
PARALLEL LINES 
To construct a line through 


point P and parallel to £ 
• ——* 


fi Useastraightedgeto — 1 1 
__ draw a long line through P 
ола any point on 4. 


. dwolms.Thearccanbe — ® 
anywhere below point P. 


жын 


19) Set the compass 

width to match the two i 
intersecting points of the. 
first arc. d 


5] Use that width to ага, 
а third small arc on the 

upper arc. Draw a point at 

the intersection, 


E 


А 


(© Drow a line that 

connects Р and the point 

| made in step 5. The new 
line is parallel to line Z. 


pee 


To construct an angle congruent to Z6: 


E Draw а ray. 


ZA 


.. ® Draw a large arc on Z6. Draw it again on the ray. 
| 


OPEN ANY WIDTH qq USE SAMEWIDTH — 


Хаве оно N NELE ом POINT 


| 
| 
[i] On the ray, draw a small arc across the first are. 


Set the width by placing the needle and the pencil on the | 
` intersection points одб 


SET THE WIDTH USE SAME WIDTH 


کک 
| 


NEEDLE он INTERSECTION 
OF ARC AND RAY 


ЧЇ Draw a ray from the point through the intersection of 
the small and large arcs. 


Sa 


CONSTRUCTING ANGLE 
BISECTORS 


To construct an angle bisector of ZM: 


онн er 
Î Draw a large are that Eu 

Intersects both rays. 
IE Draw a small ar. ween ow mm 

across the center of 

paras PRIN 
needle onthe upper WS 


intersection of the arc. мән 5 
Drow a second arc. SF ARE Ao mar 
The size isnt important— 

just make sure it passes м 
‘through the center of 


же angle 


19) Repeat on the opposite 
ray. Drow an arc to intersect 


with the arc made in step 2. 


ЗЕ зоок KNOWLEBEE 


Copy the Figure in each exercise and use о compass and 
straightedge to construct the following 


[Î A perpendicular bisector to AB. 
H 


TE] A perpendicular bisector to CD 


глив 
3 


T5} А perpendicular line from point 40 line п. 
.^ 
e 7 
[TÎ A perpendicular line from point Р to line m. 
a 
a 


13] A line through point R and parallel to line + 


TE An angle that is congruent to Z D. 


б 
[T] An angle that is congruent to Zk. 


N 
N 
N 


x 
[FÎ The angle bisector of £M. 


Г 


E. 


[S] The angle bisector o£ 2.) 


B 
b 
= тт Т 


pu Tr T= 


| 


Chapter 5 


LOGIC AND 
REASONING 
EE ATAT 


INDUCTIVE REASONING 

is used to form hypotheses 
(explanations) based on a set of observations. The explanation. 
ог conclusion, is called o. 


OBSERVATION ——» CONJECTURE 


E 


Every cat Emily meets purrs. Emily then assumes oll cats purr. 


| Inductive reasoning involves: 


Е л m 
E EM 
conjecture that all cats purr would be false, — f 


Prove the following conjecture is false: 


| Conjecture: All supplementary angles ore a | 
| meaning adjacent and supplementary. 


| Show a counterexample. 


| These angles are 
supplementary (180) 


but not adjacent: They — | 


_ оге not a linear pair. 


Conditional Statements 
... CONDITIONAL STATEMENTS are statements that have | 


— he form if-then. For example, IF a condition is met THEN — 


оп action is performed, 


. .. Conditional statements are either true or false, 


Conditional Statements are written as: If ptheng > 


The part of the statement after “If is called the | 
HYPOTHESIS (р). 


The part after “then is the called the CONCLUSION (q). 


If yov stay up all night. then you will be tired at school. 


tomorrow. 


——À sis (р): you stay up all night —— 0000000000 


- | Conclusion (9): you will be tired at school tomorrow... 


рэ 


| Regular statements can be rewritten as conditional 
statements. For example — 


С All fish have gills. 


. Conditional statement 
Дей is о fish, then it hos gills. 
м [ol 


—(—— | 


ing statement as 


| Two congruent ine segments hove the same лот Û 
| Conditional statement: 
+ 

— {| Tk two line segments are congruent hen f 
1 (p 1 

__|theyhove the same lengh f 
П @ — 
1 ы ص‎ 


t= = = = = = = = = = = 


-.. The CONVERSE of a conditional statement is 4 
‘switching the hypothesis and the conclusion. 


Ifthe original statement is IF p. then q. then the 000000 
converse is: 


If q hen p.or азр. 


4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


The converse of а true conditional statement is not 
_ always true. 


E É 


Ê Conditional: ТЄ Lily sees a puppy, then she smiles, | 
| [5] 1 1 
| 
| 

| Converse: TẸ Lig smiles. then she sees a puppy, 
} @ p 1 


Biconditional | 
___ Statements 
Ino BICO 


pif and only if q written as (Ж) 


DEDUCTIVE REASONING uses given facts and 
statements to reach a conclusion logically, 


= Low of Detachment 
= Law of Syllogism 


1] тє John cats sushi, then he uses chopsticks. 
i [o] ia 
Тай ohn cots ss 


— 9 + can y 
(conclude from these statements? 


— | XE ZA ond ZB ore vertical angles, then mZ A = mz 8. 
ا‎ d. @ 


| Z hand ZB ore vertical angles 
[pJ 


иж т. 
@ 


а ee ee 


———ááÀ _ 
E Bien шен ore true, _ ڪڪ‎ 


Ана movie, oS Г 
! [5] м 


и ТЕТ get scored, then І will hide under my blankets. 1 
ON @ і 


E о у 

T 

Т 

T 

t 

Н Using the LAW OF SYLLOGISM, we can conclude hat | — 
ei | 

1 

1 

1 

П 

т 

Т 

1 

t 


IFI watch a scary movie, then I will hide under my blankets. | — 


(р) 0 і 
= 1 
| mese | 
Р $ 1 


a M 4— 


وک ت کے کے کے کے کے کے کے کے کس کے س کے کے کے ت تسا 


- f Inductive Reasoning; uses specific examples or past Û 
Î observations to reach a conclusion. 1 


1 [I 
Û conprrzonn. тетиви Tep. tenq 4Q0 |. 


{| окопов STATEMENT рапа ony if edi 


و ا 
ea cena apes = ид‏ = 


{Law OF DETACHMENT: IF p 4 q is true and p is true, Û 


| then qis true, | 

t Y 
f OMMOFSRLOGISMIEp + qond q4 r oretrve. ро 

f then pris true. t 
—— > = 


а] What is inductive reasoning? 


` [f] Prove the Following conjecture is false using a.) 
counterexample. 


Mi complementary angles are adjacent: 
с 73; Write the following as a conditional statement. 
All penguins are birds. 


ТЯ] Write the converse of the following conditional...) 


..  ShMementonddefermmei£itistrue —— 00000000 


TR ABS CD then р ol 


` 15] Form o biconditional using the following conditional and — 


its converse, 


Conditional: IF та А = 90°. then ZR is a right ange. — 
Converse: If ZA is o right angle, then mZ А = 10°. 


| [f] What is deductive reasoning? 


ГТ] Given the following true statements, write a logical 
conclusion using the Law of Detachment, 


Givers TF BD bisects ZABC, then mZABD=mZDBC = 
BD bisects АВС 


13] Given the following true statements, write a third 


С statement using the Law of Syllogism. 


е Abby studies hard, then she will get good grades. 
~ TE Abby gets good grades, then she will get into. a good —— 
university, 


[T] Inductive reasoning uses specific examples or 
past observations to reach a conclusion. 


12) One possible example: 

5 С 
(3; If it is a penguin, then it is a bird. 
[î] тє AB - CD, then AB = CD. This is true. 
(5; тд = 90" iff LA is o right angle. 


TE] Deductive reasoning uses given facts and statements to 
reach a conclusion logically 


19 mz ABD = mZDBC 


[E] 1€ Abby studies hard, then she will get into а good 
university 


Chapter 6 


— UPS PN Ó 


GEOMETRIC 
PROOFS 


NNT AT‏ کک ج کا 
po‏ 
PROOFS А COUNTEREXAMPLE‏ 


+ proof, or logical argument, Бо 
соп be used fo show why FALSE. 
a conjecture is true. A PROOF SLOWS TAT 


ITIS TRUE 
We use properties of equality 
(Grom algebra) and properties 
of congruence to show proofs, 


EQUALITY PROPERTIES: Whatever you do to one side. 
of an equation should also be done to the other side, 


EXAMPLE 


DEFINITION 


PROPERTY 


ADDITION- The same number 
SUBTRACTION | can be added to/ a+c=b+e 
‘PROPERTY OF | subtracted from both | a = c = b- c. 
EQUALITY sides of an equation. 


‘The same number can 
be multiplied to both 
sides of an equation 


DIVISION Both sides of an 

‘PROPERTY OF | equation can be 1 

EQUALITY divided by the same | then © = с 
non-zero number. 


REFLEXIVE 
“PROPERTY 

OF EQUALITY- 
CONGRUENCE 


A number is equal to 
itself. 


PROPERTY 


‘SYMMETRIC 
“PROPERTY OF 
EQUALITY 


SYMMETRIC 
PROPERTY OF 
CONGRUENCE 


TRANSITIVE 
“PROPERTY OF 
EQUALITY 


TRANSITIVE 
“PROPERTY OF 
CONGRUENCE 


SUBSTITUTION 
“PROPERTY OF 
EQUALITY 


DISTRIBUTIVE 


DEFINITION 


The order оё an 
equality can be 


reversed. 


Те two numbers are 
equal to the same 
number, those 


numbers are equal 


TF two numbers 
оге equal, you can 
replace one with 
the other in an 
expression, 


Multiply the number 
outside the parentheses: 
with each ferm inside 
the parentheses, 


EXAMPLE 


Tf a = b, then 
b= a. 


тє ЯВ « CD, 
then CD « AB. 


If a= bond 
be chen a= c 


тє AB = CD and 
CDs ЕЁ then 
Bs EF 


Téa b then 
b can be 
substituted 
for a in any 
expression. 


There are different types of 


proofs, but there is no single п 
correct answer when writing “м. | 


à proof. as long as it is logical 
and supported with evidence. — 


Two-Column Proofs 
_ А TWO-COLUMN PROOF is o proof hat icarrangedin | 
о two-column table. It starts with the given statement, and 
follows steps to reach the statement being proven. 


For each statement in the left column, the reason for that 
-step is in the right column. Reasons can be: 


= given information ® definition: 
© theorems © properties 
postulates 


Two-column proofs are set in the following format: 


Given: AB = BC АВ = 2x BC = 10 
Prove: х = В 


—— ———— 
2x le 


TWO-COLUNN PROOF TIPS: 


Make a game plan. 
Draw a picture and label it. 

Start with the given information, 

End with the statement being proven. 

Write фе statements in order зо they follow the process 


to get from the first to last statement. The number of 
statements will ary depending on the proof. 
every statement a reason, 
* Reasons can be: given information, theorems, 
postulates, definitions, properties. 
Jf you get stuck, work backward. Try to figure out the 
second-tolast statement, 


STATEMENTS REASONS 
1 Given Е 
B= 2x, BC = Ib ^ 
1. Definition of 
2. A8 = BC congruence 
cach 
statement 
ЕТТТ We need 3. Substitution 


Property of Equality 


4, Division Property of Equality 


what we're proving 


___bisectors of LN ond МО then LM МО. 


List oll known information. 


What T know: 
АМ is a bisector o 
soli ИЙ 


Nis a bisector of МО. 
-soMN s NO. 


The fuio-column proof is: 


Given: Misa bisector of IN | 
Nisa bisector of MO 
Prove: LM NO 


STATEMENTS: REASONS 


of segment bisector — 


A IMs NO. 4, Transitive Property of 
Congrvence 


Note: Since statements 2 and 5 have the same reason, 
they can be combined into one step. 


Flowchart Proof — 1 1 1 1 
^ FLOWCHART PROOF is o diagram that uses boxes and 

arrows to show the logical order of each statement leading — 
to a conclusion. 


А [1 © 
E ome 
Given Given 
| | 
Ed 
Definition «f segment bisesta Definition of congruence 


» Ee 
Transitive Property of Congrannes 


| Paragraph Proof 
PARAGRAPH PROOF (or informal proof) explains why — — 
conjecture is true in paragraph form. Tt stil follows ——— 


| Prove vertical angles 21 and Z2 Жы 1 _ 
| are congruent: 
N 
i 
| Sample paragraph: 
T We ore given ftot Z1 ond Z2 are vertical angles. Since | 


T 
| linear pair ‹ ааз араа ваза. 


—= = 
| м2 + м3. Subtracting m3 from both sides gives 
и а 


Oe cl aS Mee 


“congruence, 27. ® 23, Tt is also given that 21 2. 
by the Transitive оё Cor 


егег 


For questions 1-5, state the property of equality or 
congruence that represents the given statement. 


ТЗ Te Ax te, then x= 4, 

JR dedere 

[3] те y= 5x + A ond y 5, hen 5 = Зх+ 4. 
(8; 16 AB « CD ond CD« неп AB « EF 


[5] ¥ LPs LA ten ZG LP 


CHECK eus (ЫЛЫО GE 


P 


TE] Complete the +wo-column proof below. 


Given: MZ BAD = 97, в 
mZCAD = 32° г 
Prove: mz ВАС 65° 
A D 
STATEMENTS REASONS 


L mZ BAC + ти CRD = 2. Angle Addition Postulate 
твар 
B.mZBAC + 32° = AT 3 
4. | А Subtraction Property 
of Equality 


[TÛ fill in the missing steps in the flowchart proof to prove | 
x thot тё GFH = mZ IF. 


Giver: mZ GFI = m HF) 
= Prove: mZGFH = mz TF) 


“Angle Audition Postlate “Angle Addition Postulat 

— N | 
E Substitution { 
— Reflexive Properly = 


[Î Fill in the missing blanks in the paragraph proof. 
IL 4 
Givers £ bisects SU 

‘Prove: ST- 1-50 


We are given that 

Loisecis SU By the 

Segment Addition 

Postulate, By the definition of | 
STs TU Congrvent segments have equal length, so 
Substituting this into ST + TU - SU gives ST - 1-50 


ТА} Fil in the missing blanks in the paragraph proof. 


Given: L2 x 23, Zlond £2 are vertical angles 
‘Prove: mZ1=mZ3 


Since £1 опа £2 are vertical angles, T 
is given that 22 = 23 By the Zi zs 
Congruent angles have equal measure, so 


ЕЕЕ 


ЇЗ] Division Property of Equality (or 
Multiplication Property of Equality) 


TE] Reflexive Property of Equality 


[FÎ Substitution Property of Equality (or Transitive 
Property of Equality) 


[Î Transitive Property of Conorvence. 
15 Symmetric Property of Congruence. 


[0 STATEMENTS REASONS 


1 MZBAD-T, mZCAD=32" | 1. Given 


LmZ SAC + та СА = 2. Angle Addition Postulate 
твар 
3, Substitution Property 
3. тавас 32° «AT of Equality 
4 тавас + b5" 4. Subtraction Property 
of Equality 


‘Angle Addition Pestelate ‘Angle Addition Portalet [Г 
^ —] “ | 
HET E 

| 

[ 

Reflenive Property | 

Subtraction Property of Equality L- 


TE} We are given thot Z bisects SU By the Segment Addition | _ 
Postulate, ST + TU = SU. By the definition of segment | 
bisector, ST TU Congruent segments have equal length. | 
зо ST - TU. Substituting this into ST + TU = SU gives | 
sT- iso | 


ЇЗ] Since 1 and 22 ore vertical angles, 14 £2. T+ | 
is given that £2 ® £3. By the Transitive Property of | 


Congruence, 21% 23. Congruent angles have equal Г 
measure, so m1 + m3. 


n 
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PARALLEL 
LINES AND 
TRANSVERSALS 


— ^^ 


[PARALLEL LINES оге lines on the same plane that never 
meet (intersect). Theyre indicated with arrows 


erem liner sha the in 
rallel 


This notation || is used to show parallel lines: £ ll m 


SKEW LINES оге two lines. on 


different planes, that never 
— (umm 


LA 


E 


м 


tnd wı are stew line 


© RARALLENEANES оные / 


| planes that never intersect. 


и 


Plane P ll Plane O 


| Two segments or rays are parallel if the lines that contain — 


‚ them оге parallel, and they ore skew if the lines that 


contain hem are skew. 


^ TRANSVERSAL is о line that intersects 


two or more lines. 


The angles that are formed by a transversal 
... and the lines it intersects have special names. 


.. INTERIOR ANGLES оге oll the angles between 
the lines intersected by the transversal, 


. . EXTERIOR ANGLES are ой the angles that — کا‎ 


are not between the lines intersected by 


же transversal. dern 
^| 


ANGLE PAIR EXAMPLE CHARACTERISTICS 


| 
CORRESPONDING in the same relative | 
| 
| 


T3 
on the same side of | _ 
transversal 
Jona 
27 end Zb 
Zana ZT ڪڪ‎ 
Zand 28 


interior, alternate exterior. опа IN 
. corresponding angles in the figure... У J^ | 


Corresponding angles: 1 and Z3, 22 c 
25 and 271. Lb ond Z8 


Two ог More Transversals 
This figure shows four tronsversols. Every line is o transversal. 
to two other lines: 


bisa transversal intersecting nand p. 
mis a transversal intersecting nand p 
nis a transversal intersecting Lond m 


pisa transversal intersecting Land m. 


Some special angle pairs formed by a transversal 
_ inthe figure above are: 


= Zl and £6: alternate exterior angles, connected 
by transversal 4 


= Топа Z3: alternate exterior angles connected 
by transversal n. 


= Z3 and Z 5: alternate interior angles connected 
by transversal т 


= Z4 and Z 5: same-side interior angles connected 
by transversal р. 


в Z2 ond Z5: same-side interior angles connected 


by transversal т. 


Name all the transversal $ m 
‘angle pairs in the figure. 


£ach line is а transversal that | LL 


Lisa transversal connecting mis a transversal connecting | 
топал. Lond n 


nis a transversal connecting 


Land т. 


The transversal angle pairs are: 


ома KUOWLEBEE 


For questions 1-3, use the figure below. 
H 


[î] Nome two segments parallel to AD: 
[FÎ Nome three segments skew to AC. 
15) Name two parallel planes. 


For questions 4-7, use the Figure below. 


[TÎ Nome all alternate interior angle pairs. 


15; Nome ой same-side interior angle pairs. 
TE Nome ой alternate exterior angle pairs 
[Î Nome all corresponding angle pairs. 


For questions B-l, use the figure below. 


[E] Name the transversal that connects 21 and £5, and 
поте the angle pair. 


ЇЗ] Name the transversal that connects 25 and Z1, and 
name the angle pair. 


Find the alternate interior angle pair that is numbered. 
Name the transversal that connects it 


JÎÎ] Find all corresponding angles that are numbered. Name. 
the transversal that connects each pair. 


изме з 


12) ВЕ РЕ ond EF 
[FÎ] Plane АВС and plane DEF 


` M) ZLond Z1 23а 


` 18: 41 опа Z3, Zi and Z1 


` Logs tonas J//  J/ 


` M 21009 25, 27 опа 24. Z5 ond LI Zeond ZB | — 
a ‘Transversal £, same-side interior 
Î] 24 ond 26, transversal k 


20 ond £7, transversal n 
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PROVING SPECIAL 


ANGLE PAIRS 
— mao МА 


Special angle pairs in parallel lines have specific. properties, 
and can be used 4o prove that two lines are parallel 


Те two parallel lines are cut by a transversal, their 
corresponding angles are congruent: 


.... Important: The lines must be parallel, 


PARALLEL NOT PARALLEL 


CONGRUENT NOT CONGRUENT 
Бә 
/ 


.. Corresponding angles L4 and 2:8 are congruent, so: 
mZ&-8r 


TF two parallel lines are cut by a transversal. 
then their alternate interior angles 


are congruent 
21525 
21:04 


+ 

+ 
Î Givens ll Ac m l 
} Prove 255 23 і 

I 
| STATEMENTS REASONS | 
} t 
pell 1 Given Н 
} 1 
1223221 2. Corresponding Angles Postulate | 
! 1 
| 3.21825 3, Definition of vertical angles П 

1 
| 4.23105 4. Transitive Property of Congrvence ! 
} t 
{545545 5, Symmetric Property of Congrvence | 


Те two parallel lines are cut by a. 


transversal, then their alternate 
exterior angles are congruent. 
21:25 
PA E 


Find m£). mZ-2, and т 5 in the 
figure below. 


m1 = 22" from the ery 
CORRESPONDING ANGLES 
“POSTULATE with lines Land m 
m and transversal + 

+ t 


mZ2 = 22° from the ALTERNATE 
INTERIOR ANGLES THEOREM, with 
lines m ond n and transversal + 


m 


m5 = 150° from the ALTERNATE 
EXTERTOR ANGLES THEOREM, with 
lines m and n and transversal s. 


When two parallel lines are intersected by a transversal, 
then their same-side interior angles are supplementary 


mZ1+mZ4 = 180° 
22. + m43 = 180° 


Find the valves for x and y in the figure. 


ыш, | | | 


CA 


... On Е we know the labeled angles are supplementary 
$ THEOREM): 


10x - 30 = 180 Simplify 


10x20... А88 30 to both sides. 


© x*7.— Divide both sides by 10. 
Onn 
fromthe 
04-411 
E Subtract 10y from both sides. 


CORRESPONDING Corresponding 

ANGLES ongles are 

‘POSTULATE congruent if the 
lines are parallel 


‘ALTERNATE ternate interior 

INTERIOR angles оге 

ANGLES THEOREM congruent if the 
lines are parallel 


SAME-SIDE Same-side 
INTERIOR interior 


ANGLES THEOREM ongles are 
supplementary 
mZ1+ m4 = 160" | if the lines ore 


parallel 


Aiternote 
exterior angles 

ANGLES THEOREM are congruent 
if the lines оге 
parallel 


ома ОСЕР 


(3, Can the Alternate Interior Angles Theorem be used to 
find the value of x? 


For questions 2-6, find тё 1. What theorem or postulate did 
yov use? 


B э 


^ 

TE] Tn the figure to the right PEE 
ml = 103°. Name all the D 
other angles that have о E 
measure of 103 4 


For questions 1 and 8, use the figure below. 


їл; Find the volue of х What theorem or postulate did you 
use to find the volue? 


TE] Find the value of y. 


For questions 9 and 10, use the figure below, 


п 


ТА] Find the volue of a What theorem or postulate did 
you use? 


Find the value of b What theorem or postulate did 
you use? 


< лм т 


TE] mi = 94 using the Corresponding Angles Postulate — 
[ 3) MÆ] = 48°, using the Alternate Exterior Angles Theorem. 


Г mZ1= 557. using the Same-Side Interior Angles.) 


23252729 

FÎ] x=10.using the Alternate Interior Angles Theorem о 
104-5 
f] a 2, sing the Same-Side Interi J 
10) b= 32, using the Corresponding Angles Postulate 
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— nU PS PN Ó 


PROVING LINES 
PARALLEL 


— M AANA P 


The converses of the parallel line theorems ond postulates 
оге true. 


CONVERSE OF CORRESPONDING | ТЄ corresponding angles 
ANGLES POSTULATE оге CONGRUENT, then the 
lines are PARALLEL. 


CONVERSE OF ALTERNATE 
INTERIOR ANGLES THEOREM 


JF alternate interior angles 
ого CONGRUENT, then the 
lines ore PARALLEL. 


CONVERSE OF SAME-SIDE 1€ some-side interior angles 
INTERIOR ANGLES THEOREM — | are SUPPLEMENTARY, then 
the lines ore PARALLEL. 


CONVERSE OF ALTERNATE | те alternate exterior angles 
EXTERIOR ANGLES THEOREM — | are CONGRUENT, then the 
lines are PARALLEL. 


Use these theorems to determine if lines ore parallel: 


Some-side interior angles are 
supplementary (I0 + 19° = 1807) 
so lines r and s ore parallel. 


Alternate exterior angles are not 
congruent, so lines e and f are 
not parallel. 


CONVERSE OF CORRESPONDING 
ANGLES PUSTULATS 


Corresponding angles are not 
congruent, so lines h and iare 
not parallel 


STATEMENTS REASONS 
lle | Given 
21s 2. Corresponding Angle 
i | 
3222210 Э Corresponding Angles | 
Postulate 
grvence 
s.ille 5 Converse of Corresponding | 


Angles Postul 


we know Lis parallel to т. 


| Write a parogy 
Rot E mZ + m1 1807, hen 
dim. 


(Give mZ 2 + m21. 180" 
Prove {| m 


— | GNNM та 180". 
| have equal measure, mZ Z = m4 ond m1 = mZ5. 
. | Substituting these two values into the given equation | 
ives mZ.4+mZ5 = 180°. 


ШЕ лөм КОЛЕСЕ 


Complete each sentence, 


Га 1€ alternate interior angles are congruent, then the lines 
are 


[FÎ 1€ same-side interior angles are then the lines 
are parallel 


For questions 3-6, determine whether lines £ and m are 
parallel and state the reasoning, 


ur a 


[FÎ Which of the following lines are parallel? Explain your 


reasoning, 
E m 


«i Р 


ar 


ТЗ] Fill in the blanks in the paragraph proof to show that if 
MZ mo = 180%, then £|| m. 


t 
Given mZ1+mZb - 180. Because : 
have equal measure, > 5 
mZ1 m3. Substituting into П 
the given equation gives she 
By the 41%. Tn 


OMORE QUESTIONS > Sns 


#0; Complete each statement and reason for the following 


proof, fo 
Given: n || о mZ1+mZ4 = 180" р ^ 
Prove: (т 
е 
STATEMENTS REASONS 


ти ат + 4 - 180" |1 Given 


1.0314 1. 

33 + та 3. Definition of congruence 

4 4 Definition of vertical 
angles 

5.mZ1=mZ22 ALIIS 

6 т + m23 = 180° b. Substitution 

141» tH 


CHECK your ANSWERS 


(se 29 


T3] No, alternate interior angles оге not congruent: 


| [f] Yes Converse to Same-Side Interior Angles Theorem. 


| [5] Yes. Converse to Alternate Exterior Angles Theorem. 


No, corresponding angles are not congruent 


FTV Yes (Since 180" - 12 = 54. d || e by converse). 
Corresponding Angles Postulate or Converse to — 
Alternate Exterior Angles Postulate) — 


TE] pis parallel to q Since 64" « 58° = TIEN 
Converse to Alternate Exterior Angles Theorem — 
. (with transversal £). 


` | [f] Given mZ1+ mZb = 180", Because v vertical angles have = 


` &mZl*mZi 


û. mZ2*mZ3 = 180" 


alm Converse of Same-Side | 


= 
| 
| 


Triangles and 


Congrvence | [- 
pem e| 


Chapter (© 
ААТА 


ТҮРЕЅ ОЕ 
TRIANGLES 


STITT SF 


A POLYGON is o TWO-DIMENSIONAL (Flat) closed figure 
with at least three straight sides. 


^ (TRIANGLE. is o polygon with three sides and three 
angles. The symbol for a triangle is A. 


То name а triangle, write the A symbol followed by the 
letters of the three vertices 


. | CLASSIFYING TRIANGLES = 


Ме can CLASSIFY (or organize) triangles by their sides. 


-We con also classify triangles by their types of angles: 


OBTUSE TRIANGLE 


RIGHT TRIANGLE GUTANGULAR TRIANGL 


Lright angle (90° 


We can combine both systems of classification fo describe. 
о triangle more precisely 


EXAMPLE: Clossity the triangle. x 


ANGLES: There is one obtuse angle, y 
SIDES: No congruent sides 0 
ТУРЕ Ап obtuse scalene triangle б m > 


2 


AT bisects Z BAD. 


p ےا‎ Ах from both sides. 
Зв Subtract 3 from both sides. 


| mL BAC = (Ix + 3) = (W6) 
тар = (4x + 2F = (4) + 211° 
| MZBAD = MZ ВАС « тё САР. 
= 45" ann 
Zee S, od 


Since Z BAD measures 90°, it is а right angle, 
во ARBD is o right triangle. 


Isosceles Triangles —— — 
In an ISOSCELES TRIANGLE the — 
sides that are equal in length are 
called the LEGS. The third side is —— 
called the BASE, The angles opposite — — 
the legs оге called the BASE ANGLES. 


In this isosceles triangle: 
Lh is opposite BC. 
ZB is opposite AC. 
£C is opposite AB. 


oppo nt =i 


1€ AB = BC then LA s LC. 


| The converse of this is also true. 


| opposite those angles are also congruent 


I LA 4 ZC, then AB « BC. 


C CHECK your RVOWLEDEE 


Complete each statement. 


TT) An isosceles triangle has congrvent sides. 
[FÎ А scalene triangle has congruent sides. 
(3: An acute triangle has acute angles. 
19) The measure of £A is * 

8 


es. 


For questions 5-1, classify each triangle by its angle and side 
measurements. 


Е 4 
Е 


19) 8S bisects Z PAR. Determine if APAR is acute, obtuse, 
or right Р 


* 
[Î Find the value of x in the triangle below. 


Find the valve of y in the triangle below. 


23 23 


JÎÎ] Find the values of x y, and z in the figure below. 


i 
b 


5 right scalene 
[б acute, equiangular, ond equilateral — 00 0000 - 
11) obtuse isosceles 
18) obtuse 
Г 1х-8 = 5x + 20, therefore, x = 14 
#6] 10 4у-10.во y * 20 
М] x= 24. у-44.2- 1 
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INTERIOR AND 
EXTERIOR 
ANGLES 


INTERIOR ANGLES 


The angles inside о triangle оге the 
INTERIOR ANGLES, 


Interior anges: 21.42.25 


The sum of the measures of the three 
interior angles is 180" 


mZi«mZ«mZ3 = 180" 


наа m C in ДАВС. B 


Bis a right angle, somZ8 = 4 


= c 


- From the TRIANGLE ANGLE-S\ 
‘THEOREM, the measures of the angles 


in a triangle add up to 180°; 


mZA«mZ 8 «mZC- 180° 


35 90 «mL = 180" 


115° + м С = 180" 


18x -18 = 180 


| 18x = 198 


х-л 


Substituting x = 11 info each angle measure gives: 


мт = (2x = (MF = 22° 


с 7 


= 
ИУ ВЕ errr wor 


. EXTERIORANGLES | 


тһе ongles on the outside of | 


Лота £2 are supplementary to each other. 


1 + m£? = 180" 


In APAR. mz i 


(| топа ДОРА ore supplementary 


1 mZ1« mZ PR = 180° 


А | 
Given: ДАВС with exterior angle 24 
rove mZ1+mZ2=mZ4 | 
+ 
с 


Lm | 


| 
| 
m ef linear pair | 
| 
| 


— amm < — 


Е 


| 
| 

— ШШШ .— | 
шшш | 


107-27 = пы 127" 21° 


45 = тел 


Find the value of x 


| CHECK your KNOWLEBEE 


15 Find mZF in ADEF. 
bie 
[5 | 


Е 


[6 Find the volue of b in the figure below. 
Qu 


E A 


[FÎ Find the volue of r in the figure below. | 


{3} ах - D + GOx + 24) + (5x + 1) = 180, 


16; 120 = 2b + b; therefore, b= 40° 


О r therefore. ев OO 
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SIDE-SIDE-SIDE AND 
SIDE-ANGLE-SIDE 
CONGRUENCE 


CONGRUENCE 

Congrvent polygons have the same shape and size. Their 
CORRESPONDING ANGLES (angles in the same relative 
position on each figure) and CORRESPONDING SIDES 
оге congruent. 


D 
В Е 
з 
A 
ў 


26 ДАВС ола ADEF ore congruent, the corresponding, 
angles are congruent: 


рту, — 376 СЕА 


| And the corresponding sides are congruent: 


GHI is congruent to ДЖ. | о 


~ | By the TRIANGLE ANGLE-SUM THEOREM, 


| mZGemZH‘mLI-»l | 
| MÆ G + 58° + 49° = 180° 
mG = 18° 


о, та) « mz « mZL = 180° 


| тте triangles are congruent because they have congruent — | 
angles 


26:2) HsZk тау 


.. па their corresponding sides are congruent: 


GAs HIS Te 


| The congruence statementis AGHI s AJ. | _ 


SIDE-SIDE-SIDE (SSS) _ 
CONGRUENCE 


In this triangle, 


FM bisects JL ond Js ЁГ. 
Determine whether AJEM is 
congruent to ALEM. " 


Since EM bisects JL, JM = ML. 


„ Reflexive Property of 
Congrvence 


Э Side-Side-Side Congruence 


1$ ДРОВ = ARSP 
Tostulote. 


SIDE- ONG EE (SAS) 
CONGRUEN( 


г----------------1 


Toss 2n zo B E 


Т^ Жар 


T hen даюс др o = 
1 А 
1 oF 


boo ee ee ee ee ee ee == 


: following triangles are 
congruent by Side Angle Side? 


Е H к 
з) F = э u^ NP 
7 7 
O42 1 П 


| Each triangle has side lengths of 12 and 13, IF the included 
| angles оге congruent, then the triangles are congruent. 


Since the sum of the angles in a triangle add up to 1807, 


Corresponding sides: DE = ЯТ and DF GI 


а 
D 
Given: GR < 15 and RT <15 2774 ый: 


\ оме problems with triangles (and c 
оп a coordinate plone, 


о coordinate plane is horizontal or vertical. we can count — — 
Же squares to find its length in units 


THIS SIDE 
IS 3uNITS 
Lone 


MD Bly 


п = 


THISSIDE x. 
15 2uNITS X-AXIS 


Determine if the two ~ 
triangles are congruent — 


Corresponding sides: 


РЕ BC 


Included angle: 


MZ DER = 90° and mZCBA = 90", so 


DER СВА 


ЗЕ зоок KNOWLEBEE 


[Î Given Давс = ADEF, state the congruent corresponding 
sides and angles. 


р 
| | 
Е 
For questions 2-6, determine if the given triangles are 


congruent. TF so, write a congruence statement and include. 
the postulate (SSS or SAS) it demonstrates, 


12) Аз ond дім) 


їз; давр ond ADCA 


B © 


19) APAR and ASTU 


T5} давс ола ADEF 
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ANGLE-SIDE-ANGLE AND 
ANGLE-ANGLE-SIDE 
CONGRUENCE 


There are additional ways to determine if triangles are 
congruent: 


ANGLE-SIDE-ANGLE (ASA) 
CONGRUENCE 


IF two angles ond the INCLUDED SIDE of one triangle 
are congruent to two angles and the included side of 
another triangle, then the mar ore а 


If hs LD, ACE DE 
ond ACs ZF 


Then ДАВС + ADEF 


B 


=== 


e $l 
= i 
У е 
7 E 1 ا‎ 
20: ZI, РЕ TG ond Z€ ZG 
therefore ADEF « ATGH by the ANGLE-SIDE-ANGLE 
CONGRUENCE ‘POSTULATE. 


| Even without knowing the exact E m 


measures of the angles and sides, 
we can prove that these triangles 
are congruent, 
P $ 


We know that AF || PS (given). 


Which means 2598 + ZGSP _ 
| (Mternate interior angles are 
congruent) 


ат |85 (qvem 


fo == 


_ дтоѕч ZASR(Aternate — 
interior angles are congruent) — E 


-Æ+ S (This is the side thats — —| 
shared by bothtriangles) ОР в | 
Paragraph proof: 


ond L PAS = ZASR by the 


Е NES ы 
THEOREM. Also, 25 « & 


We are given that a£ || Р EL 


ANGLE- ME. SIDE (AAS) 
CONGRUEN( 


| congruent to two angles and the corresponding nonincluded | — 
side of another triangle, then the triangles are congruent. 


те ёа LD. LBs ZE. 
| and BCs EF 


s Е, F 
A "се 
‚< V 
Then ДАВС + ADEF. v 
| \ 


"Prove ДАВС = ДЕРЕ. 


So, by the ANGLE-ANGLE-SIDE (AAS) CONGRUENCE 
POSTULATE, ДАВС + AFDE, 


| 
“SEXAMPLE: | Prove the two triangles below are congruent. | 


& 


Given 2P ZS s i 


С onges are congruent) о A 


APAR < ASTR. < ! 


| 
| 
__ By the ANGLE-ANGLE-SIDE CONGRUENCE POSTULATE, | I— 
| 
| 


This congruence theorem is specifically for right triangles. 


тє the hypotenuse ond a leg of one right triangle ore. 
congruent to the hypotenuse с leg 
triangle, then the triangles are congruent. 


тёё йола Dare Б, 


— 
right angles, 
| BC* EF and AB = DE 


Then ДАВС = ADEF 


two angles and о nonincluded side 
congruent 


Exc 


hypotenuse and leg of two 
right friangjes congruent 


DOES SIDE SIDE ANGLE WORK TO CONFIRM THAT 
THE TRIANGLES MUST BE CONGRUENT? 


These triangles have two 
pairs of corresponding sides 


congruent to each other and. 


о pair of nonincluded angles 
thot are congruent. but they X 


ore different shapes. 


SSA is not о way to show congrvence. 


DOES ANGLE ANGLE ANGLE WORK TO CONFIRM 
THAT THE TRIANGLES MUST BE CONGRUENT? 


These triangles have three 

pairs of corresponding angles a 
congruent to each other, but 

they are different shapes, 


ААА is not a way fo show 
congruence. 


For questions 1-5, state the congruence postulate or theorem. 
‘that would be used to prove the triangles are congruent. It 
none exists, answer "none." 


ml o /N 


g 
TE} Find the value of x that would I у 
make AGHI * AJL DI 
^ 


Chapter 14 


— Án PSP Ó 


TRIANGLE 
BISECTORS 


PERPENDICULAR BISECTORS 


Perpendicular bisectors always cross o line segment at right 
angles (30°), cutting it into two equal parts. 


тє a point is on the perpendicular bisector 
оё a line segment, then the point is 
EQUIDISTANT to the segments 
endpoints, 


ТЄ point Р is on the perpendicular 
bisector of AC then AP = PC, 


The converse of this theorem is also true. 


then point 1 


the perpendicular bisector of AC. 


a Find the volue of х uu 
in the figure. 


Since PRis a perpendicular | — 
bisector of GS, P is equidistant ` 
to Gand 5. 


Ра + PS 


When three ог more lines intersect 
at one point. they are CONCURRENT. 
Their point of intersection is called 
‘the ‘POINT OF CONCURRENCY. 


Lines £ m. and п current. 


CIRCUMCENTER 

Ina triangle, there are three 
perpendicular bisectors that all meet 
ot one point, the CIRCUMCENTER. 


CIRCUMCENTER 


The circumcenter can be outside. eumcen ter 
or inside the triangle. < 


We can draw a circle through the 


three vertices of any triangle, The. 
circumcenter of the triangle will 


be the center of the circle, (аш) 
ا‎ 


E R is the circumcenter of 
AGHI, then HR = GR - RT. 


} In AGHI. HR = 3x- 1 GR = x+ 3, 


4 
Find the volue of RI. 
Since the circumcenter is equidistant 
tothe vertices, HR = GR = RI. "n ИИ 
© 1 


Step I: Find the value of x 


HR = GR 
3x-1-x*3 


с Step 2. Calculate HR (or ( 


HR = 3x - 1= 305) -1-8 


-| Since HR = RI, 


| RI8 


INCENTER 
_ In a triangle, the angle bisectors 


fre INCENTER, о 


тє Р is the incenter, 


| hen PT РЫ = PV. 


| If Mis the incenter of AJL, MN = 
Ix + 12, find МО. 


and MP = 


. rom the incenter theorem, © 


MN = МР = MO. 


Step I Find the valve 
MN = МР 
Эх + № = Tas 1. 
We = 4х+ 12. 
4=4х 
x<1 


-Step 2 Find the valve of MO. 
Substituting the volue of x into MN, 
MN = 3x + lo = Эй + Jo = 19 
Since MN = MO, 
Mo =19, 


__MEDIANANDCENTROID о 
A MEDIAN of o triangle is o line | 

from a vertex to the midpoint of f ар 
же opposite side. 


Every triangle has three medians 
which meet at a point called the == 


CENTROID 


The centroid is- of the distance 
_from each vertex to the midpoint m 
of the opposite side. » 


тє G is the centroid of ДАВС, then 


1 1 1 
BG. FBR AG LAG 06-00 


In ДАВС above, BG = 8. 


_ хз веха” Multiply both sides by 3 سڪ‎ 


о d-2x8F Divide bothsidesby2 | 


Î o place your fing C — 
T 4o balance it This point is called the fo 
of gravity- \ ани 

| the weight is equally balanced. а Г 


а 
— d 


ALTITUDE AND ORTHOCENTER 

The ALTITUDE of о triangle is the line segment from о. 
vertex to the opposite side, and perpendicular to that side. —— 
An altitude con be outside or inside the triangle. 


Every triangle has three 
altitudes. 


The point where the altitudes of a triangle meet is the 


The orthocenter can be outside or inside the triangle, 
"S 
AN ORTHOCENTER 
JN 
ms 
ORTHOCENTER ay’ | Sy” 


Triangle bisectors and their points of concurrencies: 


TERM 


| POINT OF 
CONCURRENCY (Р) 


perpendicular The circumcenter | 
bisector of a triangle is 


equidistant to the — 


IE P is the centroid | 
of AARC, then 
ВР. DoF AP 


2 
co 


orthocenter No theorem for 


this one. 


< CHECK yor KMOWLEDEE 


(A find the value of x. [FÎ Find the measure. 
of MN. 


RS, 


et D 


їз] For triangles in illustrations о, b, and c below, state 
whether AB is o perpendicular bisector, median, ог 
altitude 


a А b. 
SZIN NU Ç 
B A B 
For questions 4-1, determine if point P is the incenter, 
circumcenter, centroid, or orthocenter of the triangle. 


m NP m 
TE] Find the measure of JI in AGHI below. 
З 
1 


ТА] In Давс DG - 2x Зола GF - 3x - 1. Find the value 
of x в 


D 
Е 
N FAS 


In the triangle below, ЕТ = 135. Find the measures of 
Ek and KI. 


Е 
Be 
© 

E П 


ЕЕЕ 


[ 3) о. median, b. perpendicular bisector, c. altitude 
ЇЗ] incenter 
15; circumcenter 


[S] 2x = 3x - 1, therefore, x = 10 


= 20), therefore, €K = SEIS 000000000000 
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r ت‎ A 
` TRIANGLE | 
INEQUALITIES 


— ^^^ 


B 


COMPARING SIDES д 
AND ANGLES Z | 


А c 
"Wien comparing two sides of a triangle, the angle opposite the 
longer side is larger than the angle opposite the shorter side. 


| TR AB » BC then mz C » mz A. 


When comparing two angles of a triangle, the side opposite the 
larger angle is longer than the side opposite the smaller angle 


IE тС >т, then AB > BC 


+ (126° > 33° > 20, 
| Then Gi» GL» RI 


س س س س س س س س س س کس س س س کس کس س س س O‏ 


The sum of the lengths of any two sides in a triangle is 
| greater than the length of the third side, In other words, | | 
ода the length of two sides. That sum will be greater than 


Is it possible to have o triangle with side 
lengths of 1, 21, and 307 


Check that any two sides are greater than the third side. 


21230 


ling a triangular planter for 
(| her vegetable garden. She has two lengths of wood: I2 ft 


| опаб t What is the range of valves for the length ot — 
| the third side? 


| азу the variable x for the third side. According to 
the Triangle Inequality Theorem, x has to satisfy hese 


х:5> Б.> hex 
х>1 tex x» 

(or x< Since x> л 
has a negative 
number, we can. 
ignore thi 

5 1 s > 
12. п 


_ less thon 11 £t. 
nm 


@ CHECK vor KWOWLEDEE 


For questions 1 and 2, complete the statements. Fill in 
the blanks. 


Г) Since PR > aR, > 


12) Since mZX < т. 2 


x 
ИХ 
«№, 
x 


їз; List the angles in AXY2 from largest to smallest 
x 
[^a 
0, 
2 
oo 


[TÎ List the sides in ADEF from shortest to longest 
Е 


эч 


In questions 5-8, state whether it is possible to form a 
triangle with the given side lengths 


[Î A triangle has two sides with lengths of b and П. Find 
Же range of possible values бог the third side. 


A triangle hos two sides with a length of 22 each. Find 
Же range of possible values бог the third side. - 


WES o 


Quadrilaterals T 
and Polygons х=! 
r. 


as 


- 
V 


Chapter 16 


_ PARALLELOGRAMS 
——— PPP 


= ш 


is a shape with four sides. 


... We name a quadrilateral using the four letters ofits | 
vertices. 


ل @ ——— 
== ص 


Р 
This quadrilateral is called PARS. 


PROPERTIES OF | 
PARALLELOGRAMS | 


__ "Porallelogroms have the following, инь 
в 


= BT 
D c 


= congruent opposite angles А в 


L7 
consecutive angles thot are 
supplementary С = 7 


‘SUPPLEMENTARY 


© diagonals bisect each other 


vertices 


= each diagonal divides the в 
parallelogram into two 
congruent triangles 


ABCD is а parallelogra 


THEOREMS TO PROVE | 
APARALLELOGRAM о 
We can prove a quadrilateral is a parallelogram by using | — 
опу of the following theorems, 00000000000 


| 1€ both pairs of opposite sides 


- | ого congruent. thenitisa | LL 


D < 


AB = РС and AD = ВС 


mZl«mZ 80° 


ond т. 1 • mZ4 = 180" 


| JF a quadrilateral has diagonals 


| а parallelogram, 


Find the values of 


For ABCD to be 


a parallelogram 


M ZA ond 28 must 


be supplementary. 


тй « mZB = 180" 


Gx - 15) + 00А = 180. 


Bx- 15 = 180 


май + т = 180° 


x = 15) «(y b) = 180 


3015) - 15 + yo b = 180 
Bee y= 180 


gut 


=---------------- 
[exam Prove that EFGH is a parallelogram. I 


[F Rue lines are ext by 


a transversal and the same 


WLEBCE 


[î] Complete the sentence. 
1€ о quadrilateral is a parallelogram, then its 


opposite sides are ола 


[FÎ Complete the sentence. 
1€ a quadrilateral is a parallelogram, then its 
consecutive angles are 


А 
в 
(3; ABCD is a parallelogram. 55227 
Find the value of x pon 
© 0 
в 
19) Find the missing angle measures, 
in parallelogram ABCD, d 
И 
15) Find the values of x, А, в 
тА and mZC in 
the parallelogram. ATA 
М 
` c 


TE] Find the values of x mA, and m£ D. 


For questions 1-9, state whether there is enough information 
given to determine if the quadrilateral is a parallelogram. 


#0) Find the values of x and у so that ABCD is a 
parallelogram. 


ЇЗ] congruent, parallel ZR 
1а] Supplementary | 
(3) 1-2. Ax 3, therefore, x = $ | 


nasen 
5) xe Be Ixe h therefore. x= 5. тА тась о 


| 
Ге 3x- 15 + 10x во, | 
therefore, x = 15, тА = 150. mZ = 30 
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RHOMBUSES, 
RECTANGLES, 
AND SQUARES 


a ae 


Rhombuses, rectangles, and squares are quadrilaterals that 
also parollelograms. 


RHOMBUSES 
^ RHOMBUS is o 


a parallelogram with four congruent sides. 


Rhombuses have all the properties 
that o parallelogram hos, plus a 
couple more. 


ind ma UVW in rhombus TUVW. 


ZUVT iS 30" 


TVbisects ZUVW. 


Therefore, mÆ TVW is also 30°. 


Rhombus DEFG has 
Find the value o£ x. 


отр +1 


| Since diagonals ore perpendicular 
| in a rhombus, D 


MZ DHE - 90° 


(| Since each diagonal bisects a pair of opposite angles in 


(| Since the angle measures it 
a triangle add to 1807, 


| x + 52+ 90 = 180. 


x + М2 = 180 


TF o parallelogram has 
perpendicular diagonals. AK 


‘then it is a rhombus, 


Determine if GHIJ is a rhombus. 


( sides ore parallel, making GHI а parallelogram, 


| Step 2; Prove that GHI. is a rhombus. 


| 
Since a diagonal of GHI) bisects o pair of | 
opposite angles, it is a rhombus | 

| 


СТ, L: p————Hu 
—. А RECTANGLE is о parallelogram 


... The converse of this is also true: | 


ТХ о parallelogram has congruent diagonals, then 
о rectangle, 


Two wooden 


denominator by 5. 


The lengths of the diagonals are: 
N= 5x02 KM = 20x - В 


4 + 
DeL +203) -18 


- №. - 0 
3-81 вл 


The lengths of the wooden braces are 
approximately 41 £t. 


SQUARES 
^ SQUARE is a parallelogram with four right angles and 
four congruent sides. 


Find the values 


~ | of xand yin square aged. в 3*2 с 


Since squares have four | 


генин sides, pet 
А 


вс. ср 


| 3х-1-В 


g:10-30 


ОШ том KI 


For questions 1-5, state whether the porallelograms are. 
rectangles, rhombuses, and/or squares. 


B AYP d» * ij 

я о af] 

16) Determine if ABCD is a rhombus. 
es 


2 


А 


€ 


н 


[T] Find the value of x in rhombus GHIJ. A 


WLEDEE 


г: 


TE] Find the value of x in rhombus ABCD. 
B c 


<< 
EN 


А D 
Та] LN < 24x - 30 and КМ + ПХ - 2 in rectangle КОММ. 


Find the values of x, LN, and КМ. 
L м 


[><] 


к м 


00) Find the values of x and y in square TUVW. 


u ۷ 
p 
m 
+ 
Ty " 


` rhombusandrectongle — 00000000000 
| 
jombus, rector опа re 
79) rhombus 
[E] rectangle 


| 
| 
| 
| 
Те) Yes. Tt is a parallelogram and has one diagonal that — 
С вакта pai of opposite angles 
| 
| 
| 
| 
| 
| 


Mxs 
эх <4 


FO] 3x = 90, therefore, x = 30 | 
дуетом Си 
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aS ey 


TRAPEZOIDS 
AND KITES 


— nS V 


Tropezoids and kites оге quadrilaterals that are not 
porallelograms. 


TRAPEZOIDS 


^ TRAPEZOID is o quadrilateral with exactly one pair of 
parallel sides, 


BASE 
The parallel sides are 

called bases, and the. Les LEG 
nonparallel sides are 

called legs. BASE 


The angles adjacent to a base are called base angles. 
Z1 and Z2 are base angles to the top base and 
23 ond £4 ore base angles to the bottom base, 


The MIDSEGNENT 


trapua sanne segmentat J 
bisects both legs. MIDSEGMENT, 


The beams of a bridge c 


Since AR || PS ZAandZP X 


| 
| wr-3.1-0 
| 


j Since XZ = 10 and WY = 10.2 = WY. 


KITES 

A KITE is o quadrilateral 

with two pairs of adjacent Y 
congruent sides. 


ЯР = CD Мо BD ВР By SSS. 
< ACBD. Since congruent 

| triangles have corre 
congruent ongles, ZA * Z C. 


TYPES OF QUADRILATERALS 


QUADRILATERALS. 


“Polygons with 4 sides 


PARALLELOGRAMS 


Opposite sides ore | 
НИ 
о 


Consecutive angles оге supplementary 
Diagonal bisect each other 


Diagprois form two ® triangles 


RHOMBUSES SQUARES RECTANGLES 
A rhombus and 4 right angles 
a rectangle ^ Diagonals are% - 


1 pair of sides 


TRAPEZOIDS 
Legs are 


Diagonais are & 


C CHECK your RVOWLEDEE 


[TÎ Name the bases, legs, base angles, and midsegment in 
quadrilateral PARS. 


221 
R 
о 
5 
їз] Find the value of b `e, 
D 
£ 
x 
їз; Find the value of x. 2x» 
22 


Та] Find m£ P опа mz f. 


13] Find the missing angle measures in isosceles 


trapezoid НТ). 1 


d 
TE The diagonals of an isosceles trapezoid have lengths 
1х + 23 and 15x + 19. Find the value of x. 


[Î Find the value of y. 


CHECK your AWS 


B = 
aoe В 


midsegment: TU | 


511. 5, therefore, b= 5 | 


LEBEL. h, therefore, x TL | 


[î] тё? - ВО" mZR - 50° 


[5] mZ6 «Wr MLI = м | 
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—. ANGLE MEASURES |. 
2 INPOLYGONS — 
— UNIUS 


A POLYGON is o closed plane figure with at least three 
— atampi ada ея named by the number of sides —— 
they hos 


lO ت‎ 


О: == (O ical 
ا‎ 


INTERIOR ANGLE MEASURES 


The interior angles of a polygon are 
found inside the boundaries of the shape. | 


Тув works for all triangles... q0, 45+45 180 — 


... We can use this information to find the sum of the angle | 
measures in other polygons. 


A quadrilateral can be made from two triangles. 
The interior angles of each triangle i: 
mZl + mZ? m23 = 180" ~% 
mZ4+mZ5+mZb = 180° 


The sum of oll the interior angles is 


1807 + 180° = 360" or 2 x 180° = 360" 


The interior angles o£ a quadrilateral add up to 360", 
This is true for oll quadrilaterals, 


Rule: Each fime you add о side to a polygon add another 
80" to the total of the interior angle, 


Subtract 2 from the number 
ference 


fells how many triangles mel 
wp he polygon 


interior angles of а decagon. 


... &DECAGON has 10 sides, 


... The sum of the measures of the interior angles is: 


n - 2)180" = (10 - 2180" = 880" = 1440" 


First find the sum of the ange | 
measures of a pentagon: | 


Since the angles' measures in the pentagon add up to 540 | 


MLE: mZL + mZM + mZN + m20 = 5407 
xs DH 2e (x = 3) + 125 + 19 +540 


. | EXTERIOR ANGLE MEASURE __ 
The exterior angle is the angle between the side of 
_ a polygon and a line extended from the next side... 


тать | њая тав me. 
| тл. тав = 360° 


(The exterior angles of а polygon odd up to 360" 


Note: U ch verte» 


oriy oe 


21 опа 25 are both exterior | 


angles for 21. 
21:23 


Since exterior angle. 
measures odd to 500. 


A REGULAR POLYGON has all congruent angles and — — 
.. elicongrwentsides To find the measure of each interior — — 
angle in a regular polygon, divide the total an e 
Буе number of sides 0 — 


AMPLE: Find the measure 
_ of each interior angle in —— 
_ a regular heptagon. 


| heptagon has sides, — 
_ the interior angle measures = 
ода to: 


| (n= 2080" = (1- 2)180" - (580° = 900" 


| regular heptagon hos 1 congruent angles, each angle 
| has a measure of: 


3E nge 


WLEBCE 


[î Find the sum of the measures of the interior angles of 
о 15-де polygon 


12) Find the sum of the measures AN 
of the interior angles of the 


following polygon. (4 


(3 Find the value of x. 


je» 3+25 


19) Find the value of xin the kite. A 


15; What is the measure of the sum of the exterior angles 
in a pentagon? 


(€; What is the measure of the sum of the exterior angles 
in the quadrilateral? 


їл] Find the value of x 


[Î Find the measure of each interior angle in a regular 
pentagon 


а) o - 280 = 900° 


19) 816 123 (10x 1+ 108 + Вх + 25 + 103 = (o - 280; | 


` [i] 4x5144 2x10. 4x- 1= 300, therefore, x= Т | 


— [î] S-DEO therefore, each angle measures 0 


+. Е: сыш Gp EE sae пын» ۹ 
Е Geometric t 
i мены 
س ا‎ =» =» аш» аш» — 
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REFLECTIONS 


— Мл 


RIGID MOTIONS 


Figures on о coordinate plane can be moved in any direction, 
which results in new figures and new positions, The action of 


moving о figure is called о TRANSFORMATION. 


In a transformation, the original figure is called the 


(PREIMAGE, ond the new figure is called the IMAGE. 


ТЕ the shape and the size of a figure remain the some in a 
transformation, the movement is called a RIGID MOTION: 
or CONGRUENCE TRANSFORMATION. 


There are three types of rigid motions: 
REFLECTIONS 
TRANSLATIONS | 
ROTATIONS 


REFLECTION 


(She image appear 
(like in a mirror. 


+ reflection is о rigid motion: The shape and size of the 


_ image do not change. 
ah 
Аве preimage „ _ qy 
_ ABC is the image. H 


‘the preimage. 


Line Lis the LINE OF REFLECTION. We say ДАВС is reflected 
across line £. 


1€ we were to fold our paper along the line o£ reflection, 
.. the two triangles would match up perfectly, 


poi 
point on ДАВС. 


n AABC to а corresponding 


AmopsioÀ Bmapsto ® C mapsto C 


. Reflections have OPPOSITE ORIENTATIONS (reverse 
arrangement of points). For example, if ^ to & to C are 
arranged in a clockwise order in the preimage, then & fo 8: 
-to C are arranged in a counterclockwise (opposite) order — — 
in the image. 


REFLECTIONSON THE _ 
COORDINATE PLANE 


Reflections соп be shown on the coordinate plane. 


їп ап ordered pair, x, ynames the coordinates of 
the coordinate system. 


The x position names the location along the x-axis (horizontal), 
and the y position gives the location along the y-axis (vertical). 


For example, to plot (3, 4: 
1. Startar the origin, location (0,0) 

2. Move units horizontally Qo the rgo). Tis Б the venom 
3. Move unis vray (up. Ths s the coordinate. 


“ifthe xccoondinate is negative, move left, and if the 
coordinate fs negative, move down. 


The 


line of 
_reflection, This line of reflection. 
is written as x = |. 


x= 1 means that ой points on 
this line of reflection have an 
Xx-coordinate of 1. 


-For example (1, -1) (1 0). (1.2) 


Point P, written as PG, 2), is 2 units to the right of the line — 
... of reflection. Point Р. written os P'(-1 2 is 2 units tothe — 0 
-Neft of the line of reflection — - 


—_ РВ. maps to РА, 2). This is written as; |) 


PBI P12) The arrow is read as maps to.) 
Р(5. 2) maps to РЦ OO 000 


reflectie 


| 
| 
| 
The line of reflection is the PERPENDICULAR BISECTOR of — | 


.. the line segment that connects the corresponding points) 
ofthe image and preimage, | 


In this image lines RR’, SS, ond TT’ connect the 


Reflect the 
| quadrilateral on the coordinate 
“plane ocross line у. (¢ 


| Since the line of reflection is the perpendicular bisector of | | 
Я it will be оп equal distance from hand | 
| 


ount the number of units (rom A to the line of reflection, = 


pw be at point (2.5.2 ons above the line of reflection. 
A. 1) э А0, 5). 


‘unit below the line of reflection. 


... There are three common lines of reflection: the x-axis, 


С уров. ond line y= x Each has a rule hat can be used to 


E X 
m Plot the image points. — 


— p 
lÎ Drawa line to connect - 
the points, 


— — Sorry ү_ 
| Drow a line to connect the points. — Е 


——L—— E 


ШЕ лөм tfo LER GE 


Та] What is a geometric transformation? 
[FÎ What is a reflection? 
(3, Complete the sentence. 


In a reflection, a point Р and its image Р' оге the some. 
distance to the 


For questions 4 and 5, draw the image of PA where 
P(-1 -2) and G(-2, 0) are reflected across the Following lines. 


CHECK your ANSWERS 


(X А geometric transformation changes the shape, 
size, or position of a Figure (preimage) to create 
о new Figure (the image). 


[FÎ A reflection is a type of rigid motion that Slips 
оп image over o line. 


Үз] Line of reflection 


Chapter 20 
TRANSLATIONS 


^ 'TRANSLRTION is o type y 
of rigid motion that slides a 

a figure o certain distance 

+o the left or right, up or down, 

or both horizontally and 

vertically, 


Each point in the figure 
slides the same distance 


— 
in the same direction. za 


The figures shape, size, 
and orientation remain 
the same, 


TRANSLATIONS 
ON A COORDINATE 
PLANE _ | 


‘translation on the 

coordinate plane moves шае 
ой the points in the image 

__ the same distance and. —+ 

ме same direction. In 
АС, each point moves TORS Gh 


4 units right (x-axis) 
опа 2 units up (y-axis) 


Translations can be 

defined (described) using 
о TRANSLATION VECTOR, —— 

which states how many 
units each pointin he 

graph moves in the 

translation. 


The translation vector 


Jf a translation vector moves a point 2 units 
along the xaxis and b units along the y-axis, 
then the translation vector is (2,0. 


The translation rule is: 


(p 9 Grai. 
‘where (a, b) is the translation vector. 


For example: А translation vector of (-1 3) has a translation 
rule of (x. э (х = 1, y + 3). This moves each point | unit to 
the left and 5 units up. 

With that translation vector. the point (5, -2) maps to: 


(5-2) э 6 = 1.-2 +3) which is 4.) | 5-1-4 


231 
The point (-4, 1) maps to: 
(4044 = 11 30r (5.0) -4-1+-5 
130 


P 


Р томе units rightand 000 ۴ — 
Ромир Pe о س‎ 


The translation vector is (3,2). _ 


__ Thetronslation rule i 


.. the translation of quadrilateral — ^ 
FGHI 9 PG'WIT 


Graph the 
_ translation of ДІМА, given a 
translation vector 082.5) — 


| Moveeach vertex 2 units o — 
(Rhe eft and 5 units up. 
СТРЕСНА 
токе points. 


| м LEE E 
(1-3 4 vci T 


— ¢ куч _ 
омадаме f 
| ongs 


o DN о 


Connect the points. 


[î After translating any figure, what always remains the 
same about the figure? 


[E] What is the translation vector that translates D to D'? 


For questions 3-6, state whether the following graph shows 
о translation or not. 


[Î What is the translation vector in question 6? 


[FÎ What is the translation rule that describes the 
translation in question @7 


TA] Graph the translation of Graph the translation of 
Де, given a translation the quadrilateral below, 
vector of (-3, 1 given a translation 

vector of (2, 0) 


[T] The figure's shape, size, and orientation 
m. 

(9 Yes, C5. 3) 

I8 Yes, 64,3) 

[5] Yes 8-0 

Ге Yes 

maa 

куф эх, л у-1) 


Chapter 22 
Л ت‎ 


ROTATIONS 


[ROTATIONS ore transformations 


that turn a Figure around о fixed EU 

point Rotations ore rigid motions. E дно, УЙГУ 

The shape, size, ond measures of at 

angles of the Figure stay the same, + 

but the orientation changes. сент oF 
‘ROTATION 


^ rotation includes o. 


CENTER OF ROTATION —the point around which a 


figure is turned. The center of rotation can be located 
outside the figure or anywhere inside or along the figure. 


[ANGLE OF ROTATION — ine number of degrees each 
point on the figure is turned. Rotation can be clockwise 
or counterclockwise. 


clockwise = turns right 
‘counterclockwise = turns left 


Any point and its image are the same distance from 
the center of rotation. 


__ Tand Т'оге the same distance — ge 7х 


Тїз в written as RT-RT! 


| DRAWI ТАТІ 
(You can use a protractor and a ruler to draw a rotation 
. about a point: 


°K 


| about point P: 


ELI 


| Step k Draw a line from P to K. 


| distance from Р on the new line. 


Rotating а Square в c 
.— Torotote a square 90" clockwise _ 
about the center of rotation, T. — 
gach point on the square must — 
rotate 90" clockwise. 


Distance of A te P is the اا‎ 
same as distance of A fo P. 


o Sine? = МР с тшш 
АР rotating 90° clockwise, В c Ke 
ا‎ г 
кс a protractor to draw a —— ! as 

ا —— 
ورل ang‏ 


“Plot a point at the location, ت‎ 


а 
Ф Measure the length of ай 17, 
i 


| ff Draw a point Че sor A 


. FINDING THE ANGLE = eaS 
__OF ROTATION __ ا‎ 
__ Youcan find an angle of rotation with а protractor and |) 
ruler. А figure is rotated counterclockwise about a point с 
cated ай (0) Point 2, 2) isrotated to зз 


To find the angle of rotation: — 00000 
| 


` ff Draw a line from the center of rotation through each 
point (2, 2) and (-3, 3 


[Î Use a protractor to measure the angle. 


The angle of rotation is 40 


ROTATIONS ON — — — 
THE COORDINATE PLANE 
Three common rotation angles used 

оп a coordinate plane оге 9071807. _ 

опа 210°. There ore rules that we 

соп use for these rotations about — 

же origin. 


EXAMPLE 
counterclockwise 


coordinates 
by =1 


Multiply 
coordinate 


by =1. and 
reverse the 


order of the 
coordinates. 


Rotate the 
about the origin, у 


“triangle 1 


First rotate each point 160° 
about the origin: 


рю, 4) 4 Die, -4) 
Өй. 2) 4 ECL -2) 
F3, - э FG.) 


Next plot the new points. 


Then connect all the — = 
points. 


FINDING THE CENTER P 
OF ROTATION 1 |. 


.. Steps for finding the center of rotation. 


peat steps 1 and 2 on points В and B! 


CENTER OF ROTATION 


деше drow the perpendicular bisector of EC, it will also 
| pass through the point of rotation, 


ШЕ төш КОЛЕСЕ 


[TÎ True or False: In o rotation, the shape, size, and 
orientation of a figure remain the same, 


[FÎ Rotate the triangle 10° counterclockwise about the 


center of rotation, R. 


C 


c 


(3 Use a protractor to draw the rotation of AGHI 60" 
counterclockwise about point R. 


(5. Drow the See of rotation that rotates ДАВС to ДАВС: 


ру 


Use the graphed line below to answer questions 8 and b 


Y 


15; RS is rotated 180° counterclockwise about the origin. 
What are the coordinates of R'ond 57 


TE] Draw the rotation of RS 210° counterclockwise about 
же origin. 


[Î False. The size and shape remain the same, but th 
orientation is rotated, 
v 


aA зд 
Rr or 


к 


m, н Besse -2) 
Ed | 7 X 


Chapter 2B 
COMPOSITIONS 


COMPOSITIONS OF 
TRANSFORMATIONS 


combine two 
ог more transformations to form a new transformation. 


In a composition, you perform each transformation on the 
image from the previous transformation 


Example of a composition of 
transformation: The green 


03: 304 

fish is reflected 4o the pink 

fish, and then translated to Bf SED 
Е) 


the yellow fish, 
аў 


[exami Drow the 1-55 

graph of ЈЕ rotated 90° — 1 
{ counterclockwise about he 
j origin. and then reflected 
| across line у + 1 


1 
| Step t Rotate JE 90" ae 


| counterclockwise about the origin. — 
| 
"Use the rule (x y) э Cy. x) 


: +o find the endpoints. 


ETE 
prn menm 


j Connect the endpoints, 
د ا‎ 
| Step 2 Reflect ЈЕ across line y = 1. 
БИН БЕШЕНЕНЕ 
Û vis 2 units above у= 1 во. 
1 place J" units below y = 
- His b units above y= 1.50 
Place ето units below y = 1. 


t 
{ Connect the endpoints. 


| COMPOSITIONS OF 

TRANSLATIONS 

EI combines two or 
| more translations. 
| Example of а composition — ا‎ 


of translations: The yellow 


| dogis transiated tothe pin —.1— — | —4 
dog, and then translated to 
the blue dog СЭД 5 


вт о — 


| Afistronslated to AB. l= 
© ABistranslatedto AC _ | КЕШ 


vector (4, 3) o DE: 


... This is a composition of two translations, so the result is 
a translation. 


__ To find the translation vector, we can either: === 


e Count the units from D to D" (or € to Е"). 


D moves O units left/right and 2 units v 
to map to D"(0, 2). 


oR 


474,173) = (0.2) 


The transformation from DE to D"E"is a translation along у 
vector (0. 2). 


GLIDE REFLECTIONS 1 
A GLIDE REFLECTION is a translation followed by a 

| reflection. The reflection line is parallel to the direction of = 
же translation. 


| the purple cat, then reflects j Мы 
Pee _ 


Drow the glide 
translated along vector (-4, 0) and RECEN 
then reflected across the x-axis. X 
О [Translate along vector Са. 0) = 
м. -1) э M3, 2) 
во) _ 


C(4. -3) 4 C0, -3) 


|) Plot the points and — — 
connect the vertices. 


Reflect ДАВС across. 
2o Wdexoxs о 


Plot the points and 
connect the vertices. 


. | COMPOSITIONSOF _ 
| REFLECTIONS 


| Compositions of reflections have different rules, depending —— 
_ on whether the lines of reflection are parallel or intersect, 


translation. 


P ul 


146 = 


тих 


+ A — 
оов he y-axis ond hen — s 
eros х= 5. What is the |. سر‎ 
single transformation that — P B 

maps ALMN to ДМ"? р 


Reflecting across the y-axis — 


Reflecting AL'M'N' across 
xs5gvsAUMWN | 


ДІМА moves 10 units to the 


Reflect 
quadrilateral PARS across 
line Land then m Whats = 
the single transformation 
that maps PARS to 
Praes"? 


Reflecting PARS across 
line /дуев Park's! 
Reflecting P'Q'R'S' across 
line m gives Р"@"Р"5”. 


The result is a rotation 
around point Т. 


To find the angle of rotation, 
“draw a line from S to T 
and S" fo T. The angle 


The transformation is 


о rotation with center o£ 


SYMMETRY 


1f o figure is reflected across o line and the new figure 
is unchanged, then the figure has LINE SYMMETRY. 
The line of reflection is called the 'LINE OF SYMMETRY. 


Aline of symmetry divides a figure into two mirror images. 


| 
A sk A 


‘Sometimes a figure can have more than one line of 
symmetry, 


E LINES OF SYMMETRY 2 LINES OF SYMMETRY 5 LINES OF SYMMETRY | 


There are six different lines along which you can reflect 
the figure of the Flower, ond it will still look the same. 


This Figure has rotational symmetry because when rotated 


| 0® 180" or 270%, it still looks the same, It maps to itself. 


CENTER OF 
[ TH "TATION 


nr 


ДЕТЕТА 


[î] Graph the composition of point P(4, 1), rotated 210° 
counterclockwise about the origin to Р: and then 
reflected across y = 140 Р" 


[FÎ True or False: If Figure А FEN @® 

is translated to figure B (3 
ond figure 8 is translated ari 
^o figure С, then figure & 
^o figure C is a translation. (£3. 

(3: AGHI is translated along vector (1, -5) fo AGI: 


ДНТ is translated along vector (-2, 13) o AG"H"I", 
Describe the transformation from AGHI to AG"W'T" 


19) What is the composition of two reflections across two 
parallel lines? 


15) Complete the sentence. 
Ж composition of two reflections across two 
forms a rotation about the point of 


lines 


TE] Graph the reflection of APAR across Land then т. 
Describe the single transformation that maps APAR to 
Ато 


[TÎ Does this figure have line symmetry? IF so, how many 
lines of symmetry does it have? 


me 


15) Translation along vector (5, 10) 


19) A translation 
[5] intersecting, intersection 


TE] A rotation with center of rotation О and angle of 
rotation 210" counterclockwise (or 90° clockwise). 


ишу 


7A 
Y 


[T] Yes, 5 lines of symmetry 


Chapter 2% 
CONGRUENCE 


Two figures are CONGRUENT ic there is a sequence of 
rigid motions that maps one figure directly onto the other. 


Э Cort 


A rigid mation 
translation) | 


Acs = Дре — ADEFS давс 
—_  ДВАС Е ДЕЮР ДЕРЕ: ABAC 


whether the two figures in 

е graph are congruent — 
Te they ore, write a. 

(| congruence statement, 


| JKLM maps to NOPA by a 
| reflection across the y-axis, 

followed by a translation — 
| along vector. 


| Because a sequence of rigid — 
motions maps J¥LM to МОРО, 
the figures are congruent: 


The congruence statement is JKLM = NOPA. 


m ааннара 
EM OL Determine if AX(2 is congruent to AGHI, 


+ 

П 

| тє you trace ДХУ?. ond rotate, H 

| reflect, and/or translate tt yout n 

аа tis not possible to map П 

| to донг Because there is no [t 
j sequence of поја motions that 


| maps AXY2 to AGHI, these. 
| triangles are not congruent. 


и раро 


ШЕ төм tfo LER GE 


[TÎ True or False: Two figures оге congruent if there is a 
sequence of transformations that maps one figure onto 
another. 


For questions 2 and 3, determine if the following images 
ore congruent. 


te И, 


19) Write о congruence statement for the Following 
congruent Figures. 


И 
>. = 


For questions 8-1, determine if the figures are congruent. 
Tf they оге, write a congruence statement. 


Gt) 


ER YOUR ANSWER 
иене O 
~ a sequence of rigid motions that maps one S 00 


figure onto another. (Not all transformations. 


ore rigid motions) 


(translation) that maps one —— 


figure onto the other. 


13: No. There is not a sequence of rigid motions that maps | 
one line segment onto the отео 


FA) ДАВС = ДЕР (or ARCB = AFDE, ABACS ДР. о 
двое дер ACABE ADEO 


ен ME 

` Ге Yes, PARS = UVWT (or GRSP S VWTU,RSPA S ЫТЫМ | = 
SPAR = TUVW. SRAP < TWVU, RAPS = WVUT, 

—.....GPSRSWTW.PSRRSUTWNV) —. 0 0 0 0 0000 00 000— 


[T] No. There is not a sequence of rigid motions that maps | 
опе figure onto the other. — 


J 


і H 
| Similarity Я | 


Chapter 28 


RATIO AND 
PROPORTION 


RATIO 
A RATIO is a comparison of two or more quantities. It can 
be written in different ways. 


When comparing a to b we can write: 


о represents the first quantity 
b represents the second quantity. 


The ratio 4 to 8 con be written 440 8 or 48 or 3. 


| Note: We can multiply or divide a or b by any valve (except 
— _ zero, and the ratio a to b remains the same (equivalent). 


| Therotio is 440 3 or 43 or + 


Extended Ratio 


.. ^n EXTENDED RATIO compares more than two 


(— cups of sugar, 1 cup of cocoa, and 8 cups of milk 


... Write an extended ratio for the ingredients, | 


How many cups of each ingredient would you need to 
double the recipe? 


The ratio of sugar to cocoa to milk is 2718. m 


_ To double the recipe, multiply each value by 2. 


1.24 1.22 8:249 


milk fo double the recipe. 


PROPORTION 
^ PROPORTION is an equation where two ratios ore equal, 


Tt con be written as: Û = © or ab = са 


i 2 
For example, 7 = + 


In the proportion = multiply а. dond b-candset — 
‘them equal to each other. 2 


TET 
POS 


ad 


bc 


Хо con check if two ratios form a proportion by using 
CROSS ‘PRODUCTS. To find cross products, set the two ratios 
next to each other, then multiply diagonally. TF both products —— 
are equal to each other, then the two ratios are equal and, 
proportion. 


2 В, 
for example, р 


2х1 = J 
Е 


2.8 
The cross products are equal.so $= =. 


I 3x08 


= 15х4-20 Thecross products ore 18 and 20. 


1 8220 
1 


| the cross products are повода 3—5 Û 


Yau con also use a proportion to find an unknown quantity — 


Use x to represent the unknown quantity 


| The proportion is: 2-+-5- 


_ money should he budget for gas? 


_ Write a proportion that compares the dollar cost for gas to — 


_ the number of miles. 


3.810- M. x 


mo = 19%. 


x= 90 


'ould budget $90 for gas. 


XK 


7 


єй 


_ [3 The average length оё а Brachiosaurus was 84 feet and — 


| a Velociraptor was b feet. Josh has a toy Brachiosaurus —— 
| thotis 28 inches long, What length toy Velociraptor 


Brachiosaurus? 


minutes will it take him to trim 3Orosebushes? — 


answers > am 


19) 5-4х- 10.8, therefore, x= -8 


лел. м, el 
15) 89.18. therefore, the length is 2 Inches 


mew à 
A therefore, it will take him 80 minutes 


Chapter 26 


ee 


DILATIONS 
کک سے‎ 


SCALE FACTOR 

^ DILATION is a transformation that is not о rigid motion. 
Dilations change the size of a figure. The shape remains 
Fhe same. 


^ dilation is either: 


оп enlargement a reduction— 


or magnification— the image is 
the image is larger smaller than 
than the preimage the preimage 


A-A 


PREIMAGE + IMAGE 


А-д 


PREINAGE + IMAGE 


the location frem which all. 
peints shrink or are expanded 


| Finding the Scale Factor 


We can find the scale factor from the ratio of corresponding, 


— 3 Find the scale factor. 


| Seale factor r = 2. 


ДАВС maps to (corresponds to) A&'&'C. 
Determine the scale factor. 


One Way | Another Way 
! 
Find the ratio of | Find the ratio using 1 
corresponding side lengths: | distance from the ceni 
1 
gc ov 
к= ! себу 
T 8.8 
pee 
1 
bre 


The scole factor is 2. 
__ The image is on enlargement: 


Quadrilateral GHI.) maps to СНТ, 


__DRAWINGADILATION о 


mage —— 


оё APAR under a dilation with — {> e] . 
le factor 3, | O* P L— 
sp Огош rays from O through = 
x 


| Step 3: Repeat step 2 for points Q ond R. 


| OR'= 3 + OR = 5. (2 cm) = b cm 


(0813-08 = 5: В см) = 1cm 


| Step 4: Connect the points to draw the new triangle, 


— | | sides c dilation as long as 


hey don't pass through the center. O. 


d PRI v 


‚зо. av|[arv. ой | 


__DILATIONSONTHE 1 
_ COORDINATE PLANE  .— | 
.. To find the image оё a dilation on the coordinate plane with — 
She center at the origin (O, 0). multiply each x-coordinate and 
coordinate by the scale factor. 


Pix y) a Pix ry) 


| a scale factor o LES ‘and the center at the origin. — 


. | Find the coordinates of P' after the dilation. 


Pix a Plex ry) 


3 


-f PG.» PS 


` The editing software places the image on a grid.She — 
| enlarges the height of the portrait to 200% through a di 
_with center O. What are the — О 
__coordinates of the vertices = m 
_ of the enlarged picture? Ene 
| An enlargement of 2004 is a A A a 
scale factor of 2. ЕН | 


0 (0,0) (40) 


The new coordinates are: — — 


(0,319 (2 +0,2+3) пеш coordinate #10. 6) 


, 84,3) +812 + 4,2 3) 


004.0) 4 C(2 +4, 2+0) теш coordinate C(&, 0) 


«y Ио (o VEL EBIGE 


ТЗ] State whether each sentence is true or false: 
A. Dilations are rigid motions. 
в. Dilations are transformations. 
€. Dilations preserve shape but not size. 
р. The dilation of a line maps it to а parallel line. 


For questions 2-5, determine the scale factor of the dilation 
‘that maps Р to P' with center 0. State whether the dilation 
is an enlargement or o reduction. 


For questions b and 7, copy the figure and point O. Draw the 
dilation of the Figure through point 0 with the given scale 
factor, г. 


в Д о 


r-z mer Ns Ы 


TE] P4, 3) maps to P' under а dilation with a scale factor of 
4 and the center at the origin. What are the coordinates 
of P7 


[TÎ Quadrilateral OPAR maps to + 
O"P'G'P' under a dilation with 
a scale factor of 3- ond the 
center at the origin. Find the R2 
coordinates of the vertices 
after the dilation 


PES) 


Draw the dilation o£ OPAR in question 4. 


answers © sor 


Гу) A. False 


в. True 
соте 
D. True 
1 3 
j reduction 1з} 2 enlargement 
3 
19) 2, enlargement go reduction 


R Ра 


[3] ооо PED, arf, 0, 
2 
ви 2 


Chapter 2P 


SIMILAR 
FIGURES 


Two figures are SIMILAR іс they have the same shape but 
not necessarily the same size. 


SIMILAR FIGURES ARE DILATION 
Wr CAN ALSO BE ROTATED, 
TRANSLATED, OR йг. 


Similar figures have 


CORRESPONDING ANGLES (angles that ore in the same. 
relative position on each figure) that are congruent. 


ond 


CORRESPONDING SIDES (sides that are in the same relative 
position on each figure) that ore proportional in size. 


Qe ВИ Wy 


Similar Figures 
— d 


SIMILAR POLYGONS — 
Two polygons are SIMILAR if ой corresponding, angles 


_ are congruent and all corresponding side lengths are — 
proportional. 


The similarity statement is ABCD ~ EFGH. 


Note: The order in a similarity statement is important. 


Write ABCD - EFGH in that order because ZA ДЕ, 


28: LE LC L6, and LD = ZH. 


The 


; SCALE FACTOR of two similar polygons is the ratio 


I6 ДАВС ~ ADEF 


__ hen the scale factor of AABC to ADEF і 


The scale factor of ADEF to ДАВС is 3. 


| they are similiar, write a similarity statement and give 
Factor. 


ingles are similar. TF 


PAIPA aCe ZF 


and their corresponding sides ore proportional. 


_ When the orientation of the shapes is different, we car 


(| help match up the correct corresponding sides. 


_ compare proportions of the longest and shortest sides to 


The similarity statement is 


ДВС ~ ADEF 


Те the ratios of the corresponding side lengths оге nofall — 


| equal then the polygons are not similar. 


PAR is not similar to ATUV. This is because. 
he corresponding side lengths are not all proportional. 


OR 15 
target ates SÈ- 5 (T) 


RB 4 1 
Shortest sides: $F «A @ 


Remaining sides: ү « = G 


ТЕШЕ уо KNOWLEBEE 


[Î State whether each sentence is true or false: 
A. Similar figures have corresponding congruent angles 
в. Similar figures have corresponding congruent sides. 


[FÎ Write a similarity statement for the similar polygons in 


the given figure. Е | 


24 


D 


s 


T5] What is the scale factor of KLMN to PARS in question 27 


19) Find the value of x 
AGHI ~ дік) 


For questions 5-1, determine if the following polygons are 
similar. TF so, write a similarity statement and give the 
scole Factor. 


fE] «ЕЕЕ 
" 24 =, 


Dum 29) 
в, False (Corresponding side lengths ore SS 
proportional.) 


LMN ~ PARS. ‘e's more than one correct answer: 
ММ ~ " 
angles just have to line up in the statement: 


Bs 


mi- к. therefore, x = 10 
[5] №. The angle measures ore not congruent.) 
3 2, 


-inthe similarity statements соп be rearranged, as long — 
as the corresponding letters line up) 


fw 


Chapter 2B 


SIMILAR 
TRIANGLES 
ee کک‎ aT ATAT 


ANGLE-ANGLE (AA) SIMILARITY 


We can compare angles to prove that triangles are similar. 


| E-ANGLE (AA) SIMILARITY POSTULATE 


| те wo angles of one triangle are congruent to two angles 
of another triangle, then those two triangles are similar. 


| тев: Ze ond ZCs LF 


| then ansc- Aver * i 
NR NS 


Since Z Ws ZL опа ZIs ZJ, 


Then by the Angle-Angle (AA) Similarity Postulate, Г 
AGHI ~ AFL. 


Since EL || JM the alternate 
inferior angles are congruent: L 
ال‎ I] 


Therefore, ZME ZUM, — = 

Since JE | ML, the alternate > 

interior angles are congruent _ | 

о. ye 
So, Дима АМЕ. r _ 


эуе Angle-Angle (AN — = 
Similarity Postuiate, 


AJM = ALME. 


Beverly is 5 1. feet tall. Her shadow is 


. 3 feet long, She measures the shadow of a nearby tree 


and the sun's rays. 


_ The angles that the sun's rays make with both Beverly and = 
_ the tree are congruent: The sun is shining down on both о. 
them atthe same ange. 00000 


erefore, by the jle-Angle (АА) Simil Postulate, the 
| triangles оге similar. 


(Sip 


et h= height of the tree 


Beverly's shadow , _ Beverly's height 
Trees shadow тез fat 

3 55 
323 
3+h=30+55 


3h- 198 
h= bb 


The tree is 66 feet tall, 


SIDE-ANGLE-SIDE (SAS) 

— SIMILARITY 
We can compare corresponding sides and included angles 
to determine if triangles are similar. 


the triangles ore similar. 


теля LD ond №. AE 


Then ДАВС ~ ADEF. 


Show how the triangles are similar. 


SIDE-SIDE-SIDE (SSS) SIMILARITY 
We соп compare corresponding sides to determine if two 
triangles оге similar. 


_ | IE the corresponding sides of two triangles are 
proportional, then the triangles are similar. 
Е 


E AC 
I 3t DR 


Then ДАВС - ADEF. 
ко AUVW similar o AXZY? Е 


Compare the proportions from z an LT 
longest to shortest sides. 
vw | 55 iS "Ls 
| Longest sides: OY 35 © a | 
2 БЫ у 
— | Shortest sides: ЧУ. 25. —- 


VW | 50 
| муж ¥. Û 


The triangles are similar because the corresponding side 
| lengths are proportional. 


AWW ~ AY2X 


| Te determine the order that the vertices should be listed 

in the similarity statement, use the angle size to identify 
| corresponding congruent ong! 
О melle angles (opposite shortest aide) 


_ AWW ~ ДҮ2Х 


ego gla ngu нра dà) 


Similarity Postulate — 


Te 28 ZE ond ZCs ZF 
Then ДАВС ~ ADEF. 


re LA = LD ond Ê AE 


Then ДАВС ~ ADEF. 


в. мк 
€ DE " ef” DE 


Then ДАВС ~ ADEF. 


(youn JO 


BEE 


For questions 1-4, state For questions 5-8, determine 
the similarity theorem or whether the triangles 
postulate you would use оге similar. TF so, write 
to determine whether the a similarity statement, 
triangles ore similar 
(5: AGHI and Arar 
[v] s А 
p № p / N 
TE ALMO and домм 
БАТЕК ЕЕ pe 
YS y) 30 
з 8 зн. 
їл} давр опа дсвр 


z їз; духо and ДУЛ 


CHECK Your ANSWERS FA 


2 Sty sete ______ p> _ 

` SAS Similarity Theorem | 
[3] SSS Similarity Theorem 

AL AASimilority Poste 00 


[5] No, The corresponding side lengths are not proportional, © — 


` [f] Yes, ALMO ~ AONM (using SSS Similarity Theorem) (The 
енеге in the similarity statements can be rearranged, 


оз long as the corresponding letters line up). 


orit) Theorem and — 
Alternate Interior Angles Theorem) (The letters in the — 


similarity statements can be rearranged, as long as the 
corresponding letters тер) 00000000 


` |; № The corresponding side lengths are not proportional © — 


Chapter 29 


~~ 


PROPORTIONS 
IN TRIANGLES 


— a 


Proportions can be used to Find measurements in triangles. 


Jf a line is parallel to one side o£ a triangle ond it intersects 
‘the other two sides, then it divides the two sides proportionally, 


тє BD|| FE then Y. - Z, 


€r 

The converse is also true: 
V. 2 men Bolle 
16У. 2. then BD|| 4€ 


Find the value of x. 


Since the banisters ore parallel to each other, use the 
(| riangje proportionality theorem. 


AC AB 


A COROLLARY is о statement that follows from o theorem. 
or postulate and requires little ог no proof. 


Те three or more parallel lines intersect two transversals. | 
жеп they divide the transversals proportionally, | 


те РАЙ ат zz. 


оге parallel to one another. They are crossed by Sequoia, 
Avenue and Sycamore Avenue. 


Find the distance, x, between 
Royal Avenue and LA Avenue. 


5 c.b 
тє AD is a bisector of ZA, then = ү. 


| The cor 
| is also true. 


| Te É - D. then ADis a bisector 


Solve for x. 


3x Deb 


T 2x +6 


3х. 6-9. xe) 


ә] ток ОСЕР 


[TÎ Use the Triangle Proportionality Theorem 
to write a proportion for the triangle. 


РС 
TE] Mark says you can use the Ч 


Triangle Proportionality 
Theorem to find the valve 
of x in this triangle ís 
Is Mark correct? ч 


їз; Solve for the value of x in the triangle i; " 
to the right. 


19) A skateboarding ramp has two 
perpendicular support beams, 
оз shown in the diagram. Find 


the length of the ramp. 
лт тт 


5 


ind the value of a in 
the figure to the right. 


TE] Find the value of win СТ] Find the volue of y in the 
же figure below. triangle below 


A 


20 5 


зу 


yes 


[Î Find the length of ср. 


[Î Find the value of х 


25) 


b.d a.c a.b c.d 
acce ag ын таз ый tl 
с Га) № Tt is not given that GE is parallel to HJ. 


Г Right iul 1 
ү Trigonometry VÀ 


Chapter 30 
— ААТА 


_ SLOPEAND — 


_ LINEAR EQUATIONS — 


А. 


SLOPE 


___ SLOPE (m) is ratio that describes the tilt of a line: 


RISE is how much a line goes up or down. 


ә RUN is how much a line moves left or right. 


A line with a slope of 2. 


There ore four types of slope: 


* rises from left to right 


* falls from left to right 


erise and run are positive, e rise is negative and runis — 


we, пе, 
SE. < positive positive, TSE = negative. 
a TF + 
‹ 
4 є эх 
v 
SAM GOES UP SAM GOES DOWN 
vertical 
) run = Озо. rise 


кй. 
which is undefined. — 


Пи, 


x 


ЗАМ GOES NOWHERE 


ЗАМ 15 IN TROUBLE! 


с 000 ABOUT SLOPE: —— 
Ting youve 
41. Anytime you move u 
— = a 


tLe.. 


рэт же яз же аё че «= == жө же و‎ 
| 2. Anytime you move Down, | 
000 HotisaMECATVERSE f _ 


Tana via =» sni ч» ла сауса ча 


ЗЕЕ a‏ ت 
Януш 1 — —‏ | 
thotisarositivervn, — [|‏ | 


HEP] 


وسم 
Anytime you move LEFT, $‏ 4{ 


{юра ату f} 
== 


‚ 1 
| | атте slope is the SANE everywhere | _ 


Finding the Slope of a Line 
To find the slope of atime нъ 


— BÉ Pick any two points on the lin.) 


f] Draw a right triangle that connects the two points | о 
опа uses the line as the hypotenuse, | 


` f] count the units ур or down from the line to find the rise. | — 


- fM) Then count the units left or right to find the run.) 


_§ Find the slope of the ling — ЕЕЕ 


pu 


mel [uirum] 


_ @ зоре of means that — 
every time the line moves 
_ down 3 units, i 
right 3 units) 


Б dan 


| Subscripis help differentiate the points. Name one point 
(x y) and the other (xs, y). 


— — Те order of the points being named does not matter as —  — 
_ long as you keep the ordered pair together. 


— $ "Find the slope of the line that passes through | _ 


-points (3, =2) опа. — i 


| Let (xy y) = (5,2) and 
yD 


Then, yb 
me band e 


Slope im) = Bot = = 


lope - $ 


Find the slope оё the line on the graph. 


.. For example, (2. 2) and (4. 


Let Ox, y) = (2.2) and (x, y) = (4.1 


Parallel lines have the _ 
some slope. 


rpendicvlar lines — 


_ denominator are reverse 


4 and © ore reciprocals of each other. 
рес 


whether the quadrilateral with — 00 


“vertices (0, —M——— 


| Plot the four points ona = 


plane. Connect the = Pa on a —— 
_ points to create a quadrilateral. 


airs of opposite 1 L— 
_ sides are parallel, then it 
is a parallelogram, — 


The side (x, y) = (0, =3) and (х, y) = (3, 3) has a slope of: 


ch. 5-039 E.2 
Г ж-м -0 5 


| The quadrilateral is a parallelogram. 


| GRAPHING 
__ |LINEAREQUATIONS о 
The equation of a line is а LINEAR EQUATION, = 


_ Linear equations can take the form: 


= ЕД то ани 


| y= every gvaein heline 


EL 


| b= yrintercept (where the line crosses the y-axis—point (O, B) — 


| дж goo know both the y-intercept and the slope of a line, 
_ you can graph the line. 


Linear equations can also " — 
— tewnHenas 000000000 


-Ax + By = С (standard form) ا‎ 


_ АВ опа С оге constants, Mec 00000 


HORIZONTAL AND 
VERTICAL LINES 


х= ais û vertical line with x-intercept (a, 0) 


... Remember: The slope of a horizontal line is zero. 


«y COECK KUOWLEBEE 


[Î What is the slope and yintercept of y + x - 107 


їз] Find the slope of the line that passes through (1, -2) and 
6-4) t 


[FÎ Find the slope of the line 
in the graph. 


ТЗ] In parts a and b, determine if the graph shows 
о positive, negative, zero, or undefined slope. 


= 


[E] Line в has slope -4. What is the slope of the line that 
is parallel to line 8? 


ЕЕЕ Е 


Chapter 80 


THE 
PYTHAGOREAN 
THEOREM 


A right triangle has two legs and a HYPOTENUSE —the 
side opposite the right angle, The legs ore connected at 
the right angle. The lengths of the legs are а and b and. 
cs the hypotenuse. 


The RYTHAGOREAN THEOREM is used to find the 
length of a side of a right triangle. 


In a right triangle, the sum of the 
squares of the lengths of the legs is 
equal to the square of the hypotenuse, 


les [Л 


[БЕ 


Use the Pythagorean Theorem to find the 


SQUARE ROOTS 


The square гоо} of а number is а number that when 
multiplied by itself gives the First number. Itis shown | 
by putting the number inside a radical sign, or У, 


The square root of 64 is written as VoF ond is read as 
square root of 047 


Vet - 4858 - 6 ond Vor - V-8x-8 --8 


The square root of 64 is 8 and -8. 


|b? is also known as a perfect Square: | - 
the product of 
2 eed integers 


Га perfect squo 


| itis on irrational number. 
(нон YOU CALLING 
| Example: ҮТ в irrational ПИН | 


IB is irrational 


) Brandy takes different 
measurements of her door. The | 
-height is 80 inches, and the base | — 
is 30 inches. What is the diagonal 1 


height of her door? У 


Let c be the height of the door, 


Using the Pythagorean Theorem with a = 80, b= 3 ond c 2| — 


ats bt = ct 


cem 


... The diagonal height of the door is 811 in. 


PYTHAGOREAN TRIPLES are three side lengths that 
always form a right triangle 


—_ Here are a few commonly used triples 
545 (+4 = 5) 
5,12, 13 Ghent = 13) 


8,15, 17 @ + 15st = 174) 


Note: Multiples ofthese also form Pythagorean triples. 


Yor example, 6,8, 10 and 9, 12, 15. 


RIGHT, ACUTE, AND OBTUSE 
— . | TRIANGLE RULES 


| JF cè = at bt, then AEC is 
a right triangle, 


тє cte at + bt, then ДАВС is 
оп acute triangle. 


If ct> at + bt, then ДАВС А 


__ Т the triangle obtuse, acute, or ri 


Since 10 is the longest side length, с = 10. 


= 10t = 100 


B 


300» 6l 


Since cè > at bt, the triangle is on obtuse triangle. 


ЗЕ зок KNOWLEBEE 


ТЗ] Orion catches a fish 10 feet 
downstream on the opposite 
side of a river using а 
34-foot-long line. How wide 
is the river? 


т 


[FÎ Daphne is trapped in a 
48-Foot-high caste, surrounded 
by a 20-Foot-wide moat. Her 
rescuer needs a ladder to place 
atthe edge of the moat 
that will reach the top 
оё the castle. How long 
о ladder is needed? 


In questions 3-4, the lengths of the sides of a triangle are 
given. Determine if the triangle is acute, obtuse, or right 


[1341 [8 0,1620 


изме 0 о 


[3] Y> 4t ¥, therefore, the triangle is obtuse. 


— 0 (A) 20 = 122+ W, therefore, the triangle is right... 
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MIDPOINT 
AND DISTANCE 


FORMULAS 
— a FF 


MIDPOINT FORMULA 

The midpoint is the point on а line segment that is ba 
between ка ints, The 

to Find the coordinates of a line segments gat ona 
number line or a coordinate plane. 


Midpoint on a Number Line 
The midpoint of #8 is: 


A м в 
midpoi У 
о b 


What is the 


... midpoint о gg YS 
1-0. 5 


... Use the midpoint formule 


(The midpoint is 2. 


___ Midpoint оп a Coordinate Plane 
The midpoint of AB 


of CB given C2. -D and 00.2) 


| Use the midpoint formula: = 


0.000.) опа (к) д | 


ПЕТЕР 


pes ios endi lint 6(-3, -4) and 


| xı = =3. p= =4, midpoint = (1,3) 


P 


The y-coordinate is: 


а-а 


"m 


... Therefore, the coordinates of Н are (1, -2). 


_ DISTANCE FORMULA — 
The DISTANCE FORMULA is used to find the distance 


| between two points (or the length of a line segment) on a — 


“number line or coordinate plane, 
Distance on a Number Line 
.. The distance between # and B is: 


th ILE B 


AB =la- bl. 


“a= Sond b= 2: 


ABs Ja= bf =|-3-2]=|-5]= = 


Distance on a Coordinate Plane 


... Thedistance between two points on a coordinate | 


plane is the square root of the difference of he | 


... X-coordinotes squared plus the difference of the. 


y-coordinates squared. 


The distance between А and 8 is: 


x, у) = (2. - and (x, yp) = (15). —ş 


ae "P 22. 


ома ОСЕР 


[î] Find the midpoint of A8 on the number line. 
^ в 


-4 o 6 
[FÎ Complete the sentence. 


Given &(x, у) and Bix, yı), the coordinates of the 
midpoint М of AB ore 


їз; Find the midpoint of CD given C(1, 3) and D(4, 8). 


TW] Find the midpoint o£ AR 
in the graph. 


ез 


15) Line segment EG hos endpoint €(-1, -5) and midpoint 
Мез, -1) Find the coordinates of endpoint б. 


TE] Use the Distance Formula on a number line to write the 
Formula for RT. 


R т 
موا يه‎ 
г + 


[Î What is the distance between M and N? 


з чє =й чоя ола 3 


TE] What is the distance between P(-5, 8) and RIO, -47 


ТЗ] Use the Distance Formula to find the distance between 
Lily's house and Alex's house, located at (2, 1) and (5, 5) 
оз shown on the map below. Each square represents 
опе square mile. 


f] ma (55 s) 


[4 EEE 


da SE 
mi DET )-- za 


9 ۰د‎ (A5 54) а» 


TERT- |r- tor |t- rl 


Гмм «| 4-2] 6 


Їз] Мо 51-87, therefore, PR = 15 


VED 


‘Alex's house is 5 miles, 
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ae 


COORDINATE 
TRIANGLE 
PROOFS 


—— TSS 


WRITING A TRIANGLE 
COORDINATE PROOF 

^ COORDINATE PROOF involves drawing figures on 
о coordinate plane, Statements about the figure can be 
proven using the DISTANCE and MIDPOINT FORMULAS, 
theorems, and postulates, 


When writing a coordinate triangle proof: 
1) Drow and label a coordinate graph. 


2) Write the formulas that you will use to construct the 


coordinate proof 


— № Make a plan and write the steps you will use to show 
.. that the given information leads to what you are proving. = 


(M. Write a final statement that states what you have 
proven опа why it must be true — 


USING THE | 

DISTANCE FORMULA EL 
... Wen given the coordinates of a triangle, you can prove the — 
triangle is isosceles by using the Distance Formula to show — 


-that the graphed triangle has two congruent sides. 
| 
| 
| 
| 


Given: AGHI has vertices GL D HG. D. and 12.1]. о 


isosceles, 


| Step I Plot the points on a 
| coordinate plane and connect - 


тет, Label the points. 


Since ЙТ and 27 ore equal in length, they are congruent. — 


AGHI is isosceles because it has two c 


AO тоя Vee „Час 025 Б). 


TE D e EEE ERED) 


О огепосотуме sides. 0000000000000 Do 


| AAXY2 is scalene because it has no congruent sides, e = 


| USING THE SLOPE FORMULA | 
When given the coordinates of a right triangle, you con — 
| prove the triangle has a 40 angle by using slope to show = 
| Hhottwo sides of the triangle are perpendicular. = 


reciprocals of each other (one is positive and the other is 
negative) then the lines are perpendicular. = 


| Given: APAR hos vertices 
| 72.3, 96. “and R2. -3) 0. 


Prove: ДРОВ is a right triangle. 


Slope Formula: m = Hh 


Е 


Show Z PRA is a right angle by showing РР and GR оге 
perpendicular, 


~ Since PR ond ЯР аге negative reciprocals of each other, 
.. hey ore perpendicular. 


__ APAR is a right triangle because it contains one 


Fight angle. 


__| USING THE __ О 
PYTHAGOREAN THEOREM. 


(Another way fo prove a right triangle is to use 
hé Pythagorean Theorem. — 


Find the lengths of each — 
side of the triangle and _ 
then show that they follow — 


_ side of the triangle. = 
NEM Ere RUE 


| AG ce eme Us 
йй. Vee VV NB 


Then use the Pythagorean Theorem 


ats bt ct 


IB Fs NSLP“ olus 


15.52-05 


65 = 65 


ДРОВ о right triangle since the length measu 


ҮМ 


ber, 


Г] Given: ALMN has vertices LC2. MO 3), and LO. — 
Prove ALMIN Is isosceles, 0 


iven: vertices S(l, 2), T15, 0), and 03, -3). 


CHECK your ANSWERS 


IM. [оС G-E = 2r - 20 
ит. Ча-0* (0-38 + есь + 4107 
IN: о-С + Узи = По. 


Since MN and LN have the same length measure, they 
оге congruent. 


ANLMN is isosceles becouse it has two congruent sides. 


SAGO ROS -VA 


Since the three sides have different length measures, 
‘there оге no congruent sides. 


ASTU is scalene because it has no congruent sides. 


SMOREANSWERS © зз 


Since XY and XZ are negative reciprocals of each 
other, they are perpendicular. Therefore, ZYXZ is 
a right angle 


AXYZ is a right triangle becouse it contains one. 
right angle. 


Alternate method: 

Distance Formula: D = Ax, = ху -Y 

Жї. Чэ Сакол - VOR GE = Vio” 
Tz Jac + ATE -V50 
FE. Часа 05 = VOR - 40 


Using the Pythagorean Theorem: 


ae в.а 
@Го у. (0F « (Бо 
10 + 40 = 50 

50 = 50 


AXY2 is a right triangle since the length measures of its 
three sides follow the Pythagorean Theorem. 


Chapter 86 
SSS 


COORDINATE 
QUADRILATERAL 
PROOFS 


WRITING COORDINATE 
QUADRILATERAL PROOFS 
Statements about a quadrilateral drawn on o coordinate 
plane can be proven using the distance and midpoint formulas. 


When writing a coordinate quadrilateral proof: 
Î Draw and label о coordinate graph. 


[Î Write the formulas that you will use to construct the 
coordinate proof. 


Э) Make o plan and write the steps you will use to show 
that the given information leads to what you ore proving, 


Шр Write a final statement that states what you have — 
proven ond why it must be tru 


| Methods to prove a quadrilateral is a parallelogram: 


| Show that the quadrilateral | 


| opposite sides are congrvent. | 


USING THE SLOPE FORMULA _ 


The slope Formula can be used to show that both 


ева preg ae 0 0 ف‎ 


_ Given: Quadrilateral 
PORS has vertices 
PUI, 2), AB. DRS, -3 — 


ڪڪ ڪڪ 


Є the opposite sides of c сайпана PARS hove he some = = 
| slope, then the sides are parallel. = u ا‎ 
| 

| 


Slope Formula: m = EZA 


T os a slope of у = эу 


RS has а slope of: ^ 


ТА and RS have the same slope, so they are parallel. 


USING THE SLOPE AND | 
DISTANCE FORMULAS | 

-The slope and distance formulas can be used to prove û | 
quadrilateral is o parallelogram by showing that one pair — 


S has a length of D - VEIE CE3 EDF «EE «FD 


Pond RS have the same length measures. so they ore. 
congruent 


~ Quadrilateral PARS is a parallelogram since it has - 


The Distance Formula can be used to prove a quadrilateral is = 
_ a parallelogram by showing both pairs of opposite sides are = — 
_ congruent. 


Prove Qvardrilateral PARS — 


Ра hos a length of: D - YG-CI «0-29. = [Ж + oF бт) 


ов a length of D = 8-0: 3- CIE - Узкая «ATT 


Ра опа RS have the same length measure. so they ar 
congruent, 


@ 


Quadrilateral PARS is o parallelogram since it has both 
pairs of opposite sides congruent, 


| pair of opposite sidesis 
parallel, and then show — 
| he other pair is not 
. parallel. 


EH hos o slope of: 


FG has o slope of: 


1-3 2 


N ST o 


Енола FG have different slopes, so they ore not parallel. 


Quadrilateral EFGH is о trapezoid since it has exactly one 


pair of parallel sides. 


2 be 


ЗЕ КОКЕВ 


For questions 1 ond 2. vse the slope formula. 


| [î] Given: Quadrilateral ABCD has vertices A(2. 3), 80, 4) 
C(1, 0), and DG, -1. 


[i Givers Quadrilateral WXYZ has vertices W0, 1.15.5) 
Үй. 3). ond 26. -). 
Prove: Quadrilateral WXYZ is a parallelogram. 


| For questions 3 and 4. use the slope formula. 


| [3] Given: Quadrilateral PARS has vertices PO. 5), Q4, 2,  — 
26. D. and 50. -1. 
Prove: Quadrilateral PARS is a trapezoid. 


LZ. and Mi, -9. 


ЕЕЕ 


Slope Formula: m = HA 


X8 


ЯВ hos o slope of: 


CD has о slope o6 9 


AB опа CD поме the some slope, so they ore parallel. 


AD has a slope of: 1-5 


BChos a slope of: 


AD ond BC have. the same slope, so they are parallel 


Quadrilateral ABCD is o parallelogram since beth pairs 
of opposite sides are parallel 


Slope Formula: m = ZY 


ГЛ 


wx 5-1,4 
WX hos a slope of 221. 4 +1 


TZ hos a slope of: 


2 


XY has a slope of: 2-5. 2 


WZ опа XY have the same slope, so they are parallel. 


Quadrilateral WXYZ is a parallelogram since both pairs 
of opposite sides are parallel 


SWOREANSWERS © зт 


Slope Formula: m = ta 


PS hos a slope of: 


an 1-4 
GR hos а slope оё = 


PS ond Gf поме the same slope, so they ore parallel, 


4 


PA has a slope of: 


SR hos o slope of: 


FPA ond SR have different slopes, so they are 
not parallel 


Quadrilateral PARS is a trapezoid since it has one pair 
of parallel sides and опе pair that is not parallel 


Slope Formula: m = ZY 


A 
JM has a slope of: AS. 33.9.0 
Я has о slope of: gil. 2 <o 

1-08 8 


kJ has o slope of: 


LK has о slope of: iz 


ЕЈ and LM have the different slopes, so they are 
not parallel 


Quadrilateral JeLM is a trapezoid since it has one pair 
of parallel sides and one pair that is not parallel 
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TRIGONOMETRIC 
RATIOS 


‘TRIGONOMETRY is used to find 


measures in triangles, 


Trigonometry is rom the Greek 
= 'friganan = triangle 


= metron = measure 


‘Important right triangle terms: 
رک‎ 
oo 
КУ opposite 
21 rj 


Aries ADJACENT the leg 
Ө (THETA в a Greek letter used ыйан. шы 
o represent an angle. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

HY POTENUSE the longest side OPPOSITE the leg | 
‘hat is opposite angle Ө | 

| 

| 

| 

| 

| 

| 

аш? | 


The trigonometric functions SINE (SIN), COSINE (COS), _ 
ond ‘TANGENT (ТАМ) ore each o ratio of sides of a right 
triangle. They are used to find unknown angle measures or _ 
side lengths of о right triangle. 


Remember the trigonometric Functions by using: 


SOH-CAH-TOR 
Sin = Opposite/Hypotenuse 


Cos = hdjacent/Hypotenuse em» 
Tan = Opposite/Adjacent 


SOH-CAH-TOR 
Sam's Old Hairy Cat Ate His Tub OF Applesauce, 


| SPECIAL RIGHT TRIANGLES 

A special right triangle is a triangle with a feature (angle or _ 
| side length) measure that makes calculations easier or for — 
| hich formulas exist The two most common right triangle = 


RATIO OF 
SIDES 


d:2: 13 


Find the value of £ 


Given: 
longer leg = £ 


Angles = 30°, 60". 90" 


SINCE WE ARE GIVEN V 


LONGER LEG AND 
| “SHORTER LEC VALUES, 2 а 
USE THIS EQUATION, 


€ CHECK your KNOWLEBEE 


Та] Find sin Ө, cos 6, and tan Ө. 


i 


For questions 2-5, find sin А, cos А, and tan А. 


Е Ee | р 
* 5 
13 
Ф 1 ^ 
* . B8 
А. 15 
2%, 
25 12 9 


^ 


For questions -8, find the valve of x 


ТА} Find the values of a and b 
8 


Caitlyn is fencing off а section of her garden. 
What is the length of fence needed to fence off 
the area shown? 


Chapter BG 
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LAWS OF SINES 
AND COSINES 


The оге used to help 
find о triangle's unknown angle measures and side lengths, 
LAW OF SINES 


The Low of Sines relates the side lengths of a non-right 
triangle to its angles using the sine Function. 


LAW OF SINES 


sin A „ пв, sinc 
a 


c 


Zh. ZB, ога ZC ore 
opposite a. & and с. 


Find the value of x. 


x sin 42° = 10 sin 94" 


Cross multiply 


же lane Divide both sides by sin 47°. 


| INVERSE TRIGONOMETRIC FUNCTIONS: These do the 
_ opposite of regular trigonometric functions. They ore — 
теа as sin”, cos", tan. 


Find the value of x. 


Use the Law of Sines with Р] 
тё? = 4. p= N. MZR = x°. 


ond r= 8 


sin? , sin R R 


P T 


sin 4 sin x* 
т e< 


8 sin 49° = зп x Cross multiply. 


Вота, Поп x 
Esin 4f „ sin Divide both sides by T. 


8 
Hsin 49" «sin х Simply. 


sin х" = 05488. Use a calculator. 
x = sin(0.5488) Use sine inverse (sin) 
x= 333 se о calculator, Round 


__LAWOFCOSINES | 


м igths of two sides of a trian 
{he measure of the included angle, we can find the length 


оће third side using ће LAW OF COSINES С 


LAW OF COSINES 


= ats b- Zab cos C 


c (the side length) 


| xt = Y5393__ Square root of both sides. 


X213 


Find the value of x. 


ТЁ = IP + 208-2 x ИХ 20 cos х" 


289 = 121 + 400 - 440 cos х" 


ЗЕ зоок KNOWLEBEE 


For questions 1-3, use the Law of Sines to find the value of x. 
Round your answer to the nearest tenth, 


н тр 


3" 


For questions 4-6, use the Law of Cosines to find the value of 
x Round your answer to the nearest tenth. 


1 
a 
m a e o Ў. 
З D 
^ * 


AY 
в fo 
2+ 


ЕЕЕ 


ЇЧ] xt + 388 23 - 2023) cos 95, x= 402. 


Їз] + Mi t= 2040) cos x х= 1223 


16) xt = 18t › 24 - 2824) cos 31, x = М5 
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CIRCLE 


FUNDAMENTALS 
سے‎ дж 


^ CIRCLE (O) is the set of all 
points on a plane that are an equal 
distance from о point called the 


We name a circle using the center point: For example: 
Circle Р. 


PARTS OF A CIRCLE 
sume ERE 
| (C2: The distance 
around the circle (the | 
| CHORD: Aline segment whose 
endpoints are on the circle. 


|| DIAMETER (d): Ac ugh the center оё | 
v circle. The diameter is twice the length of the radius. 
Formula: d = 2r 


RADIUS (rJ: А line segment that 
has one endpoint on the center 


_ approximations: 


| JH when you need o decimal 
or 


22 
22. when you need а fraction 


И 


. CIRCUMFERENCE) 


Because the diameter is twice the length of the radius, о 
you can also find the circumference with this formulo: 


_ "EXAMPLE: Find the circumference of the circle, | 


LE. — 


the pi mbt. | 


10x is the exact answer. — _{ 


Since xis approximately 314, 10x = 10314) = 314 ш | 


Find the circumference of Q0. 


аа 
_ dt = №0. 

d= Vico 
d= oO х0 = Уф x O 


е the information to find the ci 


се ха 
= x40) 


= 410 


_ circle to find the measures of other parts of the circle. 


center 


“running on o circular track, Doni 
4 meters — 
| he center, while Niki runs in 


| Step 1: Find the distance Doni ran. 


| Danis distance is the circumference | 


_ of о circle with radius b4 m. 


_ Step 3: Subtract. 


| Méx - 8х = 20х = 62.8 


(| Niki ran approximately 62.8 m more than Dani. 


с EE 


The circuméer 


of OL is 42x, FG = 4, and HI = b. 


means we need to first find GH. 


To find the circumference of OF, we need to know ЕН, which — 


We can find GH using OT (since we know its circumference), 


(| Step } Find GI, using OT. 


4; GI " " 
Е ЗЕ рма both sides by 2a. (The x's will | 
cancel ovt) 


[TÎ Nome the center, о radius, a р x 
diameter, and a chord in OC. 


[FÎ Find the radius and diameter of 
о circle with circumference Sls. 


їз; Find the circumference of the circle. Se 3) 


19) A hamster wheel has a 5-inch 
diameter: How many inches does 
the hamster travel per revolution 
(one complete turn)? Round to the 
nearest tenth. 


T5} The circumference of the larger 
circle in the concentric circles 
is 52x. Find the circumference of | 
the smaller circle. 


[6 Outdoors, Keishos pupil has 
о circumference of 3x mm. 
‘She walks indoors, and the | 
radius of her pupil widens 
by 2 mm. What is the new 
circumference of her pupil? 


Use the image below for 
questions 1 and & } 


The circumference of OP is Д 
lex and PA = 6 у 
їл; Find өр. 


TE] Find the circumference of OS if RS = 3. | 


‘Smaller circle: 
г+1ё-4+11 
C= ar = 2422) = 44% = BAZ 


Се 2x x QS = 2x(5) = 10x = 314 


Chapter BB | 
OTIS TI SF T 
CENTRAL — 


ANGLES AND ARCS 
a کی‎ 


^ CENTRAL ANGLE is on angle that has its vertex on the 
center of о circle, The segments forming the central angle 
ore radii of the circle. 


An ARE is o port of the circumference. We nome on arc by 
its two endpoints under о — symbol: 48 


A SECTOR is o ‘slice’ of 


the circle. 


| The MEASURE OF AN ARC is equal to the measure of its 
_ central angle. 


MZ POR = 62". so m PA= 62" _ 


— — mPĀis read as “the measure of 
orc fà D 


An orc that is 180" is a 
| |  SEMICIRCLE. 


a a | 


... МАЈОР ARC: larger than a 
semicircle (greater than 180°) 


The minor arc is AB and the major ог 


lett 
major are. 


tename 


Since the measure of a circle is 360" 


^ minor c 


| major arc of | 


the same circle add to 360, | 


mî + mADB = 360° 


| 
| 
| 
| 
| 
| 
| 
5 | 
| 
| 
| 
| 
| 
| 


is equal tothe measure ofits 
central angle. 


| А = mZXOY = 27 


. The minor arc and major arc add o 360°, so: | 


| ADJACENT ARCS ore next to each other: They share 
| one endpoint. 


EN is a diameter of ОР. Find LN. 


the central angle. 


~ CONGRUENT ARCS ‹ 
апд are in the same circle or congruent circles. 


| Two circles are congruent if they have the same radius. 


ARC LENGTH FORMULA 
To calculate the ARC LENGTH (L) of a sector | | ее 
. with central angle X^, use this formula: | 


[вы | 
Calculate the formula by writing a proportion that compares — 
a portion of the circle (a sector) to the whole circle. 


2nr 


The measure of an arc length is equal to the measure of the — 
central angle divided by 360 and multiplied by Zar: — 
" . measure of the central angle „ 2r | 


distance she swings? 


The length she swings is 


1- xc 


_ Use the arc length 
| formula with x = 120 


ЧӘ CHECK vous KNOWLEBEE 


[TÎ Name the major arc and [3] Find т 
minor orc of OG. 


O Ө 


12) Find the measure of £x (4) AD is a diameter of OC. 
Find тё 


T5] For parts А and 8, fell whether each statement is true 
ог False. 


А.й8 CD 
В. Фе DE 


TE] Find the length of VW. 
Round your answer to 
the nearest tenth. 


їл; Find the length of СММ 


1з, Find the length of [6 


[Î Javier has a circular garden 
with a radius of Я feet He is 
placing a stone border around 
a quarter of the circumference 
(an arc of 407) How many feet 
of stone will he need? 


[î] mBD - 48° 
m A. False. The arcs must have the same measure AND. 


be in either the same circle or congruent circles. — 


В. True, The arcs have the same measure and are in  _ 
‘the some circle, 


Ге Length of VW - J x Llio) 


[3 
E e-sog 


` THERADIAN #7 Е 
Another way to measure и 
angles is using RADIANS (rod). IM FEET INSTEAD of METES. 


One radian is the measure 
of a central onge thathas — = LI 
оп orc length that is equal 
tothe radius, سے‎ 


ARC LENGTH 


arc length = radius (r) 


m4 = I radian 


Since C = Zar, we know that there are 2x radii in the 
circumference of a circle. 


Common Radian Measures 


Convert 30° to radians, 


Multiply 30° by ts. 


©] (уои вее] 


For questions 1-5, convert the following measures to radians, — — 


EUR 


qux 
pe 
Ie 


то 


| For questions 6-10. convert the following measures їо degrees, — 


Сһарбег QO 


ARCS AND CHORDS 


A CHORD divides a circle into major and minor arcs (unless 
the chord is a diameter). А 


ты 
The minor arc is called the 4 
АРС OF THE CHORD. 
Chord ЯВ has orc AB. Ы 
THEOREMS ABOUT CHORDS 


16 PA RS then PAs RS. 


The converse is also true: 
16 PAs RS then PAs 25, 


тє ABx СР then EG = FG. 


The converse is also true: 
IE €G = FG, then AB s CD. 


1€ ACL BD. then BFs FD 
ond 8©« CD. 


І ACis a perpendicular 
bisector of BD then ЯС! 
о diameter of O€. 


опа mSP = 33°, 


. find mPa and тЁ$. 


| Since congruent chords (PA and. 


RS) have congruent arcs: 


| RSs fond т25 - mfi 


| Thearesin a circle add to 360", 


mPa + та, mES« mSP= 360" 


Find the length of 
Топа UV in OW. e" 


_ Since STand OVare equidistant | 


equal measure: DJ 


STW 


3m: 10 = бт-2. 


123m 


m=4 


Therefore, ST = Эт + 10 = 34) + 10 = 22 


Find the value of x. 


| circle since itis a perpendicular 
_ bisector of ЁЙ. 


оге congruent: 


| Since congrvent ares һом 
© congruent chord: 


@ CHICK vor KWOWLEDEE 


[î Find the value of х 19 Find mX and m7Z. 
ни? 
2) Find m ВЕС 15; Find cit WX TZ. 
q x 
Y 
«| 
` 0 
= т 
(3 Find the value of х 16) The length of GJis 1 


Find the length of ЙТ. 


їл; Find the volue of х [Зз] Find тес. 


[Î Find the lengths of Мол — 10; Find the values of x ond у 
RP IE NP = 31 so that Fl is a diameter of 


oes 2 


а) meeec - er 


19) Lx 6 5х - 18, therefore, x = В 


Гм = 120%, му = 120" 


{3146.13 - Вс - 10, therefore, c = 1 


IDEA 


Chapter &f) 


~~ 


INSCRIBED 
ANGLES 


^n INSCRIBED ANGLE is formed by two intersecting 


chords with a vertex on the circle. 


he INTERCEPTED ARC is the part of the circle that is 
in the interior of the inscribed angle. 


The measure of an inscribed 
angle is half the measure of mA = mC 


_ its intercepted orc. 


intercepted ar 


_ angles with the same intercepted 
are ММ. 


ince т 7 
we fnew our calculations 
art correct. 


touching the sides. 


inthe circle, 


| 
| 
| 
| 
The triangle is inscribed 
| 
| 
| 
| 


оге supplementary: 


| MLW = ay - ty = 2 ха Tay (аё) 


Г та Авс = 105" 
Find mCDA. 


їл] Find та mz 8, ТА] Find the value of x 
and тё. 


c 
: d 
к 


Dol Find mZG andmZH. — 36 Find т and mZ6. 


D mezar 
ЇЗ] 5x - 1e 2x + 41, therefore, x = 10, MZB = TH тС = 19 
I5] mZ&- 90° 
[E (x 3) + (4x - 9) = 90, therefore, x - В 
[î] MLA- 45% mZB = 90. тС + 45° 


[3] (Ax - 10) + (ox + 10) = 180; therefore, x = 12 


10) mZE = 10%, mZ6 = 90" 


Chapter 42 


— A ЧАМЬ 


TANGENTS 


^ TANGENT is o linc. 


segment, or ray that 
intersects o circle 

in exactly one point (called 
the POINT OF TANGENCY). 


7€ РЕ ond FF are tangent 
+0 OP. 


8. D. and G are the points of tangency 


Two circles have 

о COMMON TANGENT E ) 
i£ a line is tangent 

40 both circles. 


Line Zis a common tangent of Of ond ОВ. 


Circles can have more than 
опе common tangent: 


O ond ОВ have four 


тё SALAR then QF is a tangent | 

| We can use the Pythagorean 

` Theorem to check if ASGR is ‹ » 
je. 

_ right triang! А, 


H Find the length of SE 


IE] Check if ASGR is a right triangle: 


ats bts ct 


Sat QR? = SRE 


122e Wh = 208 


_ стае 0, ОРІ РА опа RLA = 


Therefore, mZ-? = 90° опа MZR = 90° 


FG and FH оге tangent to ОТ. 


For questions 1 and 2, state whether the pairs of circles 
have a common tangent line. TF so, state how many common 
tangents they have 


For questions 3 and 4. determine whether AB is tangent 
t0 OP 


m EI 
n 


For questions 5-10, find the value of x Assume segments that 
‘appear tangent are tangent 


B m 


à 
E 


ec] 


ыш 29 


a 


їз} мот. = 


ЇЗ] Yes, 108 + 24 = ца 


13] 20% 15t = xt, therefore, x = 75 


Те xt + < 18%, therefore, x = 10, approximately 


19) x +90 + 130 + 90 = 360, therefore, x = 50 


[4] 2x -15 = x+ 1 therefore, x = 22 


д9) Axe xA; therefore.xs 1 


Chapter 43 


ЧАЧАМ 


_ ЅЕСАМТЅ — 
== А 


-A SECRNT is о line that intersects 
a circle at two points, 


When two secants intersect inside. 
à circle 


The measure of the angle that is 
Formed is equal fo one-half the 
sum of the intercepted arcs, 


1 


un 


\ 
b 


Find the value of x — 


Find тА. 


_ First, find m§CD: 


| mÉCD + mBD = 360" (from 


| the Are Addition Postulate) 


[2 


| mÉCD + 155° = 360° 


| mBCD = 225" 


Then find m 


intersecting 


ats cx (c+ d) 


Use a x (a + b) = c x (c+ d) 


55. x) = 44.10) 
25 + 5x = lo + 48 
5x39 


ЗЕ зоок KNOWLEBEE 


For questions 1-6, find the value of x. Assume that segments 
‘that appear tangent are tangent: 


BD 


[E] 180 - x = 1-66 + 107), therefore, x = 10" 


A х= Fel - 22) therefore, x= 3. 15° 


С 18) 33 = Lox - 43); therefore, x = 107° 


(€ х- 108 - МЫ, therefore, x = 34 
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EQUATIONS 
OF CIRCLES 
OSI SF 


A circle can be graphed on o coordinate plane, using the 
coordinates of its center and radius. 


WRITING AN EQUATION OF 
ACIRCLE WITH CENTER (0, 0) 


The equation of o circle with its center at the origin and 
radius г is 


Center: (0, 0) 


Radius: 2. 


equation xt ye = 412) 


This equation соп be reached using 
the Pythagorean Theorem. 


For any point (x. yì on 


(2 
же circle, = АР if 
x + yt = rt (Pythagorean NIE 


Theorem) 


The circle is the shape 
Formed by all (x, yì points 
where xè yt = ris true, 


— WRITING AN EQUATION OF 

A CIRCLE WITH CENTER (h, k) 
IF a circles center is not 

ot the origin, vse the 
standard form equation: — 


= р 
(х = № + (y- ЁЁ = га © 
UR Theorem 


The center is (В and 
the radius is r. 


Find the equation of т 
the circle, 


Center: (2.1) 


Radius: 3 


Equation: (x - 2} + (y = = 9 «В 


The equation for o circle with 

center (h. B and radius г con be у 
token from the Pythagorean - t 
Theorem: 


Drow a right triangle using — + 
a radius of the circle as the 
hypotenuse, 


The length of + 
же triangle is: x = A. 


egot 0 


The length of the vertical leg “=> 
of the triangle is: y - k 


Using the Pythagorean Theorem, 


(x = hike (y= Кеете 
T 


Find the equation of the circle with 
ind radius 4 


Draw a right triangle using — 
-a radius of the circle as the — 
hypotenuse, Label the endpoint - 
oF the radius (xy 


С тле length of the horizontal 


eg oF the triangle iss 
x-(Nexel 


(xe te (y-2t= Te Simplify. 


To graph the circle above: 


Step 2 Graph four points using the radius 


Plot point (-1, 0). 


Repeat counting = 
| units down (1.-2) 
right @. 2) and left 
5,2) fromthe center, — 


drow a perfect circle. 


___CONVERTINGTO — — 
STANDARDFORM о 


| Équofions of circles ore not always in standard form. 


_ and radius more easily 


ipleting the square for xè + bx + 4 = O 


LENTES 


р Add/subtract so x-terms ore. 
constants (numbers without the x) on the right. 


4-= ب 


р 2 Divide the number i 
and square it. Add that number to both sides. 


оха) = -4 +f) 


t 


а T. 
Gp G) 


Write the Following, equation in standard form, 


жур вх + dy =o #0 


| Since this equation has both xs and y's, we will complete the == 
sqpore for each variable. 


| Step 1 Get constants пето 


Step 2: Divide the number in front of x by 2 and square it. 
| Add it to both side: 


xt- вх. [6] + yt 4y = о + 6] 


Divide the number in front of y by 2 and square it Add it to 
both sides, 


vat) ene) ET 
1 
(т) 


t= Bx 


бер 3:Si 


х-4# (y+ 2 = 36 
т 
8 4 
B 1 


The center is (4, -2). 


The radius is 6. 


«y COECK (fo EL EBIGE 


For questions 1 and 2. find the center and radius of the 
given circle. Then draw the graph. 


IPSE EE 
САТАНА) 


For questions 3-5, write the equation of a circle with the 
given information or graph. 


[FÎ Center at the origin, radius 4 


ТЗ] Center C5, 8) radius & 


For questions & and 7, complete the square in the equation, 


(€ ty 8х. 5-0 
M ж-мх-в-5 


For questions 8 and ^, write the equation of the circle in 
standard form. Then find the center and radius and draw 
the graph. 


[8 -2x ye 2y- 4-0 
ITI ETE 


[X center (0, 3) radius 3 [E] Center (-2, -), radius | ДЕ 


жута 
[8 xo SR (y - BR = 36 


D) х- ye de 


IUD) 
Mx- -eo 


[O ye = to, 
center (1, -1), radius 4 


ЇЗ] -atya 
center (3, 2), radius 2 
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—_ و وو‎ AA 
AREAS OF 
PARALLELOGRAMS 
AND TRIANGLES 
TIL SF 


AREA OF PARALLELOGRAMS 
(AREA (A) is the amount of space inside a two-dimensional 
object. Area is written in "units squared or units 


| ARER OF A FIGURE is the number of oft 


| equal-sized squares that the figure | 
| encloses, эн | 


An area of 18 square feet means that 18 squares, each with 
оп area of 1 foot can fit inside, 


The area of o parallelogram is the 
length of the base times the height 
(This formula applies to rectangles. 
rhombuses, and squares, too) 


The formula for the area of o parallelogram is the same os the 
formula for the area of a rectangle because it is made up 
of the same parts, IF we translate the shaded triangle in 
‘the parallelogram to the right. the parallelogram becomes 


a rectangle. 


pr UP MS 


The base of the parallelogram is the length of the rectangle. —— 
ond the height of the parallelogram is the width of the 
rectangle, The rectangle's area is 


Find the height of o parallelogram by drawing a perpendicular 
line from the line that contains the base line that 
contains the opposite side. This can be inside or outside the — 


parallelogram 


Using base = 12 and height 
| Using base = 18 and height=h 


ЕЕ 


Since the area is same no matter what method we use: 


_ | АВЕА ОЕ TRIANGLES = — 
In order to calculate the area of a triangle, multiply Û by — 


find the area of the triangle. 


= 180 


(16) (20) 


| Use AC = П for the base and 


We can find the length 


| BD by using special rig 
| triangle 45°-45°-90" 


In questions 1 and 2, find the area of the parallelograms. 


m m 


VEA Z7 
а 


[FÎ Ray puts force on a rectangular frame to attempt 
o move it, but instead he distorts the shape into a 
parallelogram. What is the area of the parallelogram? 


тай. 


[Л 
INITIAL FRAME DISTORTED FRAME 


Hint The side lengths do not change but the height 
does. Use special right triangle 45°-45°-90" to Find the 
height of the parallelogram. 


In questions 4 and 5, find h in the parallelogram. 


In questions 6-8, find the area of the triangles. 


a a _ 


-bh- " | 

| 

(3 (Use the formula А = bh = (0007), 84 fF | 

| 

19) (Use the formula А = bh = 500) = 30. Then substitute 30 z | 

Боск into the equation fo find the volue of h. 30 = 8h); > | 
into the equation to find the value of h. 120 = 20h), b Ft 


Then vse the formula А = В = 7- (b + ЮО 156 mm |© — 


bh JL) 14 те | 


Chapter 96 
aoe 


AREAS OF 
OTHER 
POLYGONS 


AREAS OF TRAPEZOIDS 
In order to calculate the area of a trapezoid. use 
же formula: 


1 
A= hb by) 


h = height (the distance between the two bases) 


b. 
b, and b, оге the lengths of the 
two bases (the parallel sides) in 
any order 


b, 
= 


Find the area об = 


| Step 2: Find the length of the bases. 


| FB is one base, so AB = b, = 1 


_ know the length of FC 


| F= Fe + ED + DC 


| F-54145 


ln 


ben 


= 144 


The area is 144. 


... The area of the rhombus is 48 їп. — 


A large kite is 


Area of kite = 05 EF 


Now we con find the number of roses needed. 


PELA 


) = 150 roses 


1950 roses are needed to decorate the kite. 


___AREAS OF REGULAR POLYGONS | 


Use this Formula to find the area of o regular polygon: 


a = length of the АРОТНЕМ. 
om the perpendicular distance | 
n the cente de 


Р = perimeter, the sum of 


же lengths of all the sides 


ind the area of the regular heptagon. = 


Apothem = 62 cm 
1 
А-9 


1 
762000) + 502 


A= B02 om? 


Tf the apothem is not knowin, try using trigonometry 
to find it 


A boord game 
is in the shape of a regular 
hexagon. What is the area 
of the board if the length of 
each side is 10 inches? 


A regular hexagon can be 


divided into b congruent 
triangles. The central angle 
of each is bO". 
EES : 
zx 


The opothem divides this 


ду 
guilateral triangle intotwo = LL 
Not eve divide to s x | 


is triangle. This is speciticaly Д”_ “Aj O 
for regular hexagons. —Sin—— Sin— 


The perimeter of the hexagon is: 


aly 

^ т. 

= LSND ineo ind 

+ ы 2 


ома KUOWLEBEE 


(A; Find the area of the trapezoid. (Hint Use the Pythagorean 
Theorem to find the height) 
in за 


5B 


un 


TE] Jessica is painting the wall of her room, which is in 
the shape of the isosceles trapezoid shown below 
She bought one gallon of paint, which covers 400 feet, 
Jessica plans to paint two юв 
coats on her wall. Does she 
have enough paint? 5% 


gÈ 


T5} Find the area of the rhombus. 


1З] Find the area of the kite, 


13; A baker is baking a giant cookie. 
in the shape of a rhombus. What 
is the area of the cookie if the 
length of one side is 21 inches 
ard the length of one diagonal 
is 34 inches? Round to the 
nearest square inch. 


fa] 23em 


19) Mishal is paving her regular 
hexogon-shaped рано shown 
below. The stone she is using 
is $315 per square foot How 
much will she spend on the 
stone to repave her patio? 
Round to the nearest cent. 


Then use А = hp, + by) = VZT (8 + 12) | 


IEEE 


1з} (Use the formula & = dida = 7-0. ТИЛ + M). 154 mm 


| 

| 

| 
maa 

| 

| 

| 


С [8) Use the formula А = Ld, = 4-5 + 5X4 + 18), 110 int 
| 
15; (Use the Pythagorean Theorem. 21 = xè + Т, x= SEL. | 
Then А = 1-а, = L8 2), 492 int | 


[E] (Use the formula A = Го? = Lü1868)09) 2,8510 cm? | 
| 


(UH Use the formula А = Гар = L(05104)) 336 me | 


Їз] ®- Lap = 1-63 = умп. | 


Total cost = total area x cost per square £o 
= 31412 x $315 = $117848 
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АЧЧУ 


AREAS OF 
CIRCLES AND 
SECTORS 


aI ISI FF 
AREA OF A CIRCLE 


То find the formula for the area 
of о circle, divide the circle into 
triangles. 


The triangles from the circle can be. 
rearranged to form o rectangle. 


| 


um length 


The width of the rectangle is the radius of the circle. The 
length of the rectangle is half of the circumference, 


The area is: 


A= length x width 
XE 
Ow 


Formula for area of a circle, 


answer tn 
Arai hit squared 


ind the area of the circle. 


fear 


DEM 


The radius is 12 in. 


Area of a Sector 


The area of о sector (slice) can be found using a PROPORTION = 
___ that compares the sector tothe whole circle... > 


‘Area of the sector _ 


x 


y, Area of the sector — 007 


= ag gpg КӨР Multiply both sides — 


by x5. 


E Find the area of the shaded sector. ] 


Ө [7 
t зр x art 
= FEF x nla = 107 


fee Ox fF = 2198 fF 


THE MEASURE OF A CENTRAL 
"ANGLE EQUALS THE MEASURE 
(OF TS INTERCEPTED ARC, 


+ dartboard with 
radius 88 inches has one sector 
with an angle of 18°. Find the area 
of the sector. 


te gop x xr 
e 
ME EET 


A= 1.2 int 


For questions Топа 2, find the area of the circle. 


pu 


їз; Find the radius of o circle with area 121x fF. 


19) Find the diameter of a circle with area Bix cmt. 


15) Find the area of a circle with circumference 26x тт. 
Round 4o the nearest tenth 


For questions & and 1, find the area of the shaded portion 
of the circle, Round to the nearest tenth. 


© AER m 2 
(р € 


For questions В and 9, find the area оё the shaded portion 
of the circle, Round to the nearest tenth, 


э о E 


an 


A pizza hos a diameter of Ib inches. James eats one 
45°-angle slice. What is the area of the remaining pizza? 
Round to the nearest tenth 


CHECK your ANSWER 


зле | 


во 


` (8 (First use the radius С = Zar. 28x = Zar, r = М. 


[нел збу x art BS кии | 


Fî] Use R= збу x mrt» чу x x 12.0 emt 


— (EA sop x art E gem, woe | 
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AREAS OF 
COMPOSITE 
FIGURES 


^ COMPOSITE FIGURE is o shape made up of two or 
more basic geometric shapes. 


Examples: 
A m 


JCA 
To find the area of a composite figure: 


Step I Break the composite figure into its basic shapes. 


Step 2: Find the area of each shape. 


бер Add all the areas together (and subtract an 
missing parts if necessary) to find the area of the entire 


ight. b and bı 


Find the area of 


Since the area of o rectangle 


+ (8) + (01) + (15X5) 


= +42 = 09 


(| The area of the figure is 129 а. 


| Note: The figure could have been divided other ways. 


| or easiest calculations. 


Find the area of 


(2X23) 


= Zb + 24 = 300 


| The area of the figure is 300 mè. 


_ the areas of the shapes. 


| Therefore, the radius is 5 feet. | 


| The area of the circle is: 


| Find the area of 


gth o£ _ diameter of | radius of 
the rectangle ^ ihecrde ‘the circle | 


12818+8524 | 


E авиа 


ш=8+8+% 


| circle from the area of the rectangle, 


_Totol Area = 
= Area оё rectangle = Area o£ circle = Area o£ semici 
. w - же = 
- aao - x - 


= 384 - 4х = 32 = 384 - ox = 824 


mi. 


& 


| ШЕ your RVOWLEDEE 


For questions 1-8, find the area of the shaded figures. Assume 
all angles that appear to be right ore right Round to the L- 
nearest tenth when necessary. 


- 9 шы B 32 nen 


IE F] s8 cmt | 
[3] 1051 int | 


` [f тою Area = Area of trapezoid - Area of semicircle = 


= Entoys - Let 


Pawar + 10) - бд - ВЫ cmt | 


[î] тою Area = Area of large circle - 2 x Area of the small | 


circle | 


n | 
= a 20-15148 | 


FF] Total Area = Area of the pentagon = Area of the circe | — 


= op = at 
+ 0.8000 - ау. 34 int 


MN 


bee = = > 


Surface Area 
and Volum 


Chapter %9 
= 


SURFACE AREAS 
OF PRISMS AND 


CYLINDERS 
aT ASIF 


Figures are shapes that 
have length, width, and height: They are olso called SPACE 
FIGURES or SOLIDS, 


‘SURFACE AREA is the area of о shape's surfaces. 


^ POLYHEDRON is о 3-D figure 
made up of polygons. The polygons’ 
flat surfaces are called FACES. The. 
line segments where the faces meet 
ore called EDGES. The VERTICES и ex 
(plural of VERTEX) are the points 

where three or more edges meet 

(the corners). E ook 


Hedren п Greek 


PRISMS 

PRISMS ore a type of polyhedron made ор of two. 
polygon faces that are parallel and congruent, called 
же BASES. The remaining faces are called the 
LATERAL FACES. which are porollelograms. 


Prisms are categorized 
bythe type of bases Base — 
they have, 


LATERAL FACE 


- A RECTANGULAR PRISM has allright angles, the bases — 
ore parallel rectangles, and the lateral faces are 


parollelograms. 


A TRIANGULAR PRISM has bases that are parallel triangles 
опа lateral faces that are porollelograms. 


ERE 


О Таш Е 


саме PENTAGONAL 
E ES 


. The LATERAL AREA (LA) is the total area of — 
_ Hhe lateral faces. 


The surface area of a prism соп be calculated by unfolding | 


.. he prism and looking at the WET, the two-dimensional 


representation of the prism' Faces. 


E 


We can find the total surface area by adding the area of | 
each face. 


Surface Area = 8, + B, + EI 


+@х1\+ @х 1+ (5 х 4+ (5 х De Gx (x1 | 
= 26+ 26 +20+35+20+35 


(Another way to solve: 

| Add the area of the two bases. 
ы 

ФЕ the lateral faces—the lateral 


= 2(28) + 10 
= 56 +110 
= Wob 


| Surface Area = lob mt 


B = area of base 
Px perimeter of base 


h = height of prism 


You can look at the net to see he, 
“surface area more clearly 


LEE 


To vse SA = 28 + Ph, first find the valve for 8, the area of — — 
Jongylar bose: 


8 = lu) (length x width) 


= 0х9 - 90 


Then find the value of P. the perimeter of the base: 


2-91. 0.9 


Now we have all the information 4o find the surface area: 


= 280) + (5807) 


= 180 + 200 = 440 چ‎ 
= MOND (3. 10 « 4 « 1002) 


= 180 + 266 = 446. 


«4| f| 


Find the surface area of the triangular prism. 


(ef the base (B = bh, we first need fo find the length oF 


.. he triangle's base (b = | + D. 


Using the Pythagorean Theorem (or ‘Pythagorean triples) 


Sin 
Bo feast 


9.0.15 


LA о, 


"nm 


__ The length of the base of the triangle is b = 1+ 1= 4+48. | 


__ Now we have oll the information we need to find the 
surface area. 


Sh = 18+ Ph 


= Lx tbh» Ph 


n 


io. 6 +5 + 000) 5 


= 24 + 180 = 204 


| CYLINDERS | ./— | ./»A  /— 
топа fe surface area of a cylinder. open the cylinder and 
| flatten ож Look atthe net | _ 


| When you unfold a cyl cn ci 
re OC т 
like о rectangle. The bases 


_ are shaped like circles Und 


“rectangle isthe sameos 0000 - 
the circumference of he — 


| cireleit wraps completely — 
around the circle. 


| Surface Area = Area of two circles + Area of the rectangle — 


= 2 x Area of base + Lateral Area. 


=2 x arts Dar xh 


= кі + 2arh 


r » radius of the base 
h = height of the cylinder 


is 15 feet. 


Sh = 2лг® + 2arh 


= 2059 + 20522) 


—+115я+*330х+425ле13%0 000000 | 


__ The surface area is about 1390 $t. 


ж 


labels for cans of pineapple chunks, 


and the height is b inches. Whatis | 


_ The radius of each can is 2 inches | 


| The surface area of each label is just the lateral area of — | 


же con, 


| LA = 2xrh 


dx (10) 


= Lax = 154 


| The surface area of each label is approximately 


For questions 1-4, find the surface area of each prism. Round 
the answer to the nearest tenth, i£ necessary 


lom 
a Зет 
@ 


Пт эт т 


5; David is wrapping a present in а rectangular prism- 
shaped box that 15 inches high. The top and bottom 
of the box measure 4 inches long by T inches wide. 
‘What is the minimum amount of 
wrapping paper David will 
need to шгар the present? 


For questions 6-8, find the surface area of each cylinder. 
Round the answer to the nearest tenth. 


Mem 


[Î Trevor and Manvel each have cylindrical cans of soup. 
Trevor's can has a diameter of 32 inches and a height 
of 38 inches. Manuel's con has a diameter of 29 inches 
and а height of 43 inches. Whose can has the larger 


surface area? 


CHECK your ANSWER 
ЇЗ] 210) + 20908) + 2008), 340 me ag 


1 | 


. Theorem to find the height of the triangle), 851 о 
| 
Готье 905) 2808 cm | 
| 
Ге лө. a вло) 2H) З | 
| 
£5) 208) + 204903) + 20300; 118 int | 
| 


` 2355 01055), вла — 


| 
Гато ww, aa 
| 
| 
| 
| 


с 18] 5 аак), 2011 int 


Sha 54 ыиык E | — 


Chapter E 


SURFACE AREAS 
OF PYRAMIDS 


|. AND CONES 


pen 
PYRAMIDS L 

^ PYRAMID is o polyhedron — LATERAL FACE 
їп which the base is a polygon 

and the lateral faces оге 

triangles, The faces meet 

at one point called the is 

VERTEX or APEX. 


^ REGULAR PYRAMID hos 
congruent lateral faces and 
a regular polygon for its base, — = 


-a triangular lateral face, 


The HEIGHT OF THE PYRAMID SLANT, MEREATUR | 


(Mis the length of the 
perpendicular line drawn from — 
the vertex to base. 


Pyramids are named by the shape of their base. — | 


IN AN 
کے‎ 


TRIANGULAR — — SQUARE — 5. 
PYRAMID PYRAMID 


H eu. 


PENTAGONAL HEXAGONAL 


PYRAMID PYRAMID 


| Surface Area of Pyramids 


To calculate the surface area of a pyramid, add the area 


of all the faces. To calculate the surface area of a regular = 
| pyramid. use the following Formulas: 


For example, when using the formula SA = 8+ -EPL — 


1 
SA Be TOMO 


К A=. 


T 
= 81+ 76000) 


Г. 1 
8. 1-50) 


= 81-180 


= 2b in? 


o n 
triangular pyramid using the 


One Way 


(215) = 1535 


+445 


495 
Sh = 495 cmt 


CONES 
^ СОМЕ is o solid with a 


circular base and one vertex. 


VERTEX 


SLANT Use the Following formulas 
NEIGH HEIGHT фо calculate the surface area 


<7 оосо 


АЕ 
RADIUS 
LATERAL AREA SURFACE AREA 
OF A CONE OF A CONE 
Lhe ard Sh- arte ard 


= slant height 
r - radius of base 


Find the surface area of the cone. 


rea ite TE 


LET 


ree 


Then, find the surface area. 


Эй = жи + art 


= x(B + (BNT 


area of the cups? 


| Step I Find the slant height using the Р 


ЕУ 
пл. 
(4e AL in. 


_ Step 2: Find the surface area. 


Ме need to find only the lateral area sinc 


Ae rl 
= 015082) И 
= Па 


WLEBCE 


hin 


Та; Find the lateral area of the 
regular pyramid. 


Ten 
For questions 2-5, find the surface area of each regular 
pyramid. Round the answer to the nearest tenth, if 
necessary 


2н 


it tem 


юн 


вн 
ге 


зан 
2mm 


TE] Find the lateral area of the 
cone. Round the answer to 
the nearest tenth. 


em 


For questions 1 and 8, find the surface area of each cone. 
Leave your answer in terms of x. 


АА 


ТЗ] Javier is painting his square pyramid-shaped fort that 
has а height of 10 feet and a base with side lengths of 
Я feet He has а half gallon of paint, which will cover 
200 square feet Does he have enough paint to cover 
же Fort? 


86; Dani is making artificial cone-shaped decorative pine 
trees covered in netting, The netting costs $065 per 
square faot How much will Dani spend on netting for 
four trees that ore 4 feet high with a base radius of 
18 Feet? Round to the nearest cent. 


WES 0 258 — 


їз} Fae, 336 та AQ 


ie devas | 


Из} ONS a8 + L (24), 65.46 тт. | 
саро GEND (slant height can be found by using the = 
| 


15) Fees 7. шо), 645 ei | 


` [f] 909008) (Use the Pythagorean Theorem to пай — | 
Qe = 09,3052 emt 


| 
| 
| 
19) жа + x05), Тех те | 
| 


(5#) + x(5)(13) (Use the jorean Theorem to find 
їйї St = 02), 90 int 


| 
їз] lomo Pythagorean Theorem to find £ | 

№ + 45! = 2), ues, the lateral area of the fort is 198 fH. 
` Ê] „0189. «(8044 = Sh, multiply by 4 multiply by O65 to get — 
__ Но cost: (Use the Pythagorean Theorem to find / $41% — 


Chapter 5 


FAA SS 


VOLUMES OF 
PRISMS AND 
CYLINDERS 


The VOLUME (V) оё o 3-D figure refers to the amount 
of space that the solid encloses. Volume is expressed in 
CUBIC UNITS—the number of cubes that have an edge 
length of 1 unit that fit inside the solid. 


1 cubic UNIT 


“э@ 


PRISMS 


.. To find the volume of most prisms, use the formula, | 


| Volume = Area of the base x Height of the Prism | | _ 
or V= Bh 


Use a capital B to show that 
it's the area of the base. 


The ponent 3" means 


how many cubes fit i 


9 = area of the base 


h= height 


| nits, There ore & layers of 16 units. Find the volume. 


The base of a rectangular prism hos lb cubic. 


= 16 CUBICUNITS X — 6 LAYERS 


= 96 CUBIEUNIT 
THE UNITE FOR VOLUME ALE CUBED, 


Find the volume of — 


the prism. = 
in. 
Bin. 
1 
One Way | Another Way 
Eg Hes] 
= (X0) i = (XON 
t 
и" f 
П 
Ve Bh i The volume is 432. in2. 
= 489) 1 
i 
= 432 1 
1 


The volume is 432 in?. 


the triangular prism, 


..— Multiply the area of the base. = 


(B = J x 1x 9 by the height of 
the prism (h = 8) 


Tm 


у= 8h 


$x 1x 48) 


E 


__ The volume is 12 mè. 


base times the height: 


__ Since the base is a circle, use the formula for the area of — —— 


.. a circle (f= xr) to find the area of the base. 


М = x x radius? x height (arth) 


area of base 


| Oblique Prisms and Cylinders — — 
Ап OBLIGUE PRISM or CYLINDER does not have right angles — 
— — —, between the sides and the base. 


_ volume of o regular 
| (right angle) prism. 


A stock of papers is like a rectangular prism with volume 
V= 8h. 


Imagine the same stack slanted a bit 


The height of the papers didnt change, Neither did the о 
Volume of the papers. Only the orientation changed. 


gg 


Cavolieri's Principle can also be used to show that the 
_ volume of оп oblique cylinder is the same as the volume 


оғо right cylinder. V = arth, 


ind the volume ‹ | _ 
‘the cylinder. 


V= xh 


= AD) = 2x 


V= Mx in? 


— Qe млну NEN 


16 THE SAME 


ШЕ] 


[Î The Leaning Tower of Pisa is 
56 meters high, with a radius 
of 11 meters. What is the 
volume of the tower? Round 
to the nearest cubic meter, 


A fruit juice company's cans — I—3IN.—4 
have the dimensions shown. 
What is the volume of one 
сог? Round to the nearest 
Tenth. 


їз} dex, 8 те | 
С (928), 4152ж in? = 148581 in? 
—— [8] 95593), 30Л5ж mm? = 1154 mm? 
[O 3123), тэт» 


| 
їз] eo), 880 in? | 


[8 X50, 10426 тә 


30) (15748), 339 in? 
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VOLUMES OF 
PYRAMIDS 
AND CONES 


VOLUME OF A PYRAMID 
To calculate the volume of a pyramid. multiply one-third by 
‘the area of the base of the pyramid times the height. 


The formula for the volume of a pyramid is 


[V + 4 x aren of bose x height | x area of base x [v= x aren of base x height | AANA 
Т [3] 


Find the volume of 


Sem | 
же pyramid. 
Bem 
Zem 
One Way | Another Way 
пъ. 
the area of the base. | 


Find the height of 


Since the base isa regular FSF Tin. 
_ pentagon. its area is: 
ве Тар 


z 4909 


-84 


| Step 2 Find the height. 


VOLI FACI 
То calculate the volume of a сопе, vse the formula: — 


Volume = orea of the base x height 00000000000 


V= Т base x height | 


A 


Since the base of a cone is a circle with area arë, | 
this formula becomes: 


Volume = } x x x radius! x height: 


Find the volume 


V popcorn. Find the volume of the cone. 


_ Before we can use У = arth, we need 
_ to find the height of the container. h. 


Volume of а Frustui 
... The FRUSTUM is the part of a pyramid or сопе thatis left 
леп its top is 


| 
ofthe missing portion of the solid from the volume oF 


the entire solid, | 
S | 

| 

- © | 

| 

| 

| 

| 

| 


Find the volume of the frustum. 


Volume of 
missing port 


Volume of „ Volume of _ 
frustum e prism 


= 15884 - 3005 


= 1.82. 


| The volume of the frustum is 12.82 cm’ 


X 


| CHECK your RVOWLEDEE 


For questions 1 and 2. find the volume of each regular 
pyramid. Round to the nearest tenth if necessary 


B چ‎ i 
A 0 


me a 236mm 


For questions 3 and 4. Find the volume of the pyramids. 
Round fo the nearest tenth if necessary 


m aee, [8 
left 
ШУ aft 


23i I+ 


For questions 5-1. find the volume of the cone. Round to the 
nearest tenth if necessary 


a {жу fe] AN 


[о] ит [Î Find the volume of the 
frustum. 


TA] find the height of a pyramid with volume 12 in? and 
base area 36 int 

Find the radius of a cone with volume 1m? and 
height т. Round to the nearest tenth. 


answers o os 


Chapter 9B 


e ی‎ 


SURFACE AREA 
AND VOLUME 


OF SPHERES 


A SPHERE is a set of points in а space that are(@quidistant) 


from a center point, like а ball. 


A radius of а sphere is a line 
segment from the center to 
о point on the sphere. 


^ diameter of a sphere is 

о line segment that passes 
through the center with both 
„ends on the sphere. 


(— The circle that divides o. 
. sphere into two hemisphere: 
is called the GREAT CIRCLE. 


_ SURFACE AREA OF 
ASPHERE 


Find the surface area of o sphere that has 


(| Before we can use S = яті, we must find the radius. 
Мем find it using the great circle, since it hos th 
зоте radius оз the sphere, = 


(he greot circle is 05 in, 


| Ce Zar 


65к = 2xr. \ 
radius of great irele = radius of sphere 


_r=325in, 


| ЗА = dart 


= 4825 


= 4225х 


| The surface area is 4225x int, 


The SURFACE AREA OF А HEMISPHERE is half the surface 
area of o sphere plus the area of the great circle. 


Өе 


Кири Ги " 
Om) abes 


Hiro baked cookies in the shape of 
| hemispheres. Each cookie has a radius of 3 cm. Hiro is going — 
to completely coat each with chocolate, He has enough 
chocolate to cover a surface area of 2,000 cmi How many | 
cookies can Hiro coat? 


1000 сиг: 


(кимесе oF cooKres = MACE atta 
— \ oF ont cooxie 


The surface area of each cookie is: 


The number of cookies Hiro can coat is: 


Si per cookie 


кк С mm se 


Hiro can coat 23 cookies with chocolate. 


_ | VOLUME OF ASPHERE = 


To SOLVE, ALL YOU кс 
NEED TO KNOW IS THE 


Find the volume of 


the sphere, 


The radivs is half the diameter, —— 
sor=6 ft 


Le 
МЕЕ. 


The radius is 5 inches. 


J the volume: 


ix 


= 300, 5736 


The volume of the ball is approximately 5250 іп. 


| The volume of а hemisphere is one-half the volume of — 
a sphere. The formula is: 


Е = 


HALF THE SHAPE; 
HALF THE FORMULA! 


A 
TE >: 


ЗЕ vows ОСЕР 


For questions 1-3, find the surface area of each sphere or 
hemisphere. Leave answers in terms of рі 


[ы] 


19) Find the surface area of a sphere if the circumference of 
the great circle is 20 meters. Round to the nearest tenth 


(5; Find the surface area of а hemisphere if the area of the 
great circle is x fF, Leave your answer in terms of pi. 


TE] Find the volume of a sphere if the surface area is 31x т. 
Round to the nearest tenth 


For questions 7-9, find the volume of each sphere or 
hemisphere. Leave answers in terms of pi 


p B CA 
НЕЙ Sr 
m 


Find the volume of a hemisphere if the circumference of 
же great circle is 45 feet Round to the nearest tenth. 


JÎÎ] Steel weighs 2904 pounds per inches How much does 
о steel ball with a diameter of ( inches weigh? Round to 
Же nearest tenth. 


12, Nicole is exercising with o piece of equipment that is 
hollow and in the shape of a hemisphere. The base of 
the ball has оп area of 4х inž. What is the volume 
оё the oir inside the ball to the nearest tenth? 


answers o си 


їз] 4 324 cmt 


E] Antes xim, 40x ee 


18148623, 213 те 


` GB] Fart: x 


[€ 4x28, 8 me 


їл} xd 1305 mme 


Ogun DP, - 115m in? 


LC жол, 7613-4 


— foo 38s 


4-48») = 45991 in? 


Chapter SG 


VOLUMES OF 
COMPOSITE FIGURES 


о 
тоге basic geometric solids, 


is a shape made up of two or 


We con split о composite figure 
into its basic geometric solids to 
make calculations, 


| Formulas used to calculate volume | 
in composite 3-D figures: 


SURFACE AREA OF _ 

COMPOSITE FIGURES 
. | Thesurtoce area of a composite figure is the area that — 
covers the entire outside of the solid. To find the surface 
“area, add up the areas of the faces, including any curved — 
surfaces (only the parts on the outside). 


EXAMPLE: Find the surface area of the composite figure. 
NS 


The parts on the surface are the 
| lateral area of the pyramid, the lateral — 
area of the prism, and the bottom of 
‘the composite figure, which is the base 
оё the prism. 


1 Donotinclude ће top base of — 1. wor 
the prism (which is also the base 

| gf he pyramid) beca 
_ on the surface, 


Total „ Lateral area , Lateral area , Area of one of 
surface area of the pyramid * oF the prism the prisms bases 


= Pl Phew | 


эв — 


Total „Lateral orea , 1, 
eae Surface area of a sphere 


= rls вгу 


= 0949), 1 


zn 


233 


(dee cream is approximately 353 inž. 


_ The surface area of the cone and 


(Rhe surface area of o sphere бесом 
| adds the area of the great circle, — Y 


| not part of the surface area. 


_ Note: For the hemisphere, use half 
net included 


_ the surface area of а hemisphere \ 


_ which is not on the surface, and so Y 


_ | VOLUME OF COMPOSITE /— 


| FIGURES 


то бла the volume of a composite figure, separate the 


soli ing the volume formule 
_ together. 


inolly, add oll the volumes 


Since the volume of each pris 


¢ missing length. | 
idth. and height of each solid, Ч? 


Now, we have all the information we need to find the volume. 


ате? о 


Total , Volume of , Volume of , Volume of 


= lwh « uh + wh 


Ls (80083) + (муа) + (200 


= 28548 


Find the volume of 


же solid, 


Теме subtract the volume of the | 

" F Im 
rectangular prism, we end ı 
with the volume of the remaining 


The volume is approximately 216 


EY Ct зоок KNOWLEBEE 


For questions 1 ond 2. find the surface area of each 
composite figure. Round to the nearest tenth if necessary. 


Ds вы, 
GET 


35m a wl 


For questions 3-6, find the volume of the composite figures. 
Round to the nearest tenth if necessary. 


m B Zia 


esl 


nm 5 3 
Timm mm M 


a /Nem @ ГЕР; 


& * 


4 


23 (223), 15541 mm? 


| 
| 
mtd + 40 от | 


—Quomamnmo 
| 


(rl - «neg 4112 in 
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SOLIDS OF 
REVOLUTION 


aL ALI 


^ SOLID OF REVOLUTION is the solid formed when 
a two-dimensional object is rotated about a line, called 
же AXIS. 


Examples o£ о solid of revolution: 


n ТТ 
Rotating the triangle (2-0) about 
line forms a cone (80) 


of te solid formed when the qq о 
“triangle is rotated about lin uf bin ooo 


‘The hypotenuse of the triangle 
| becomes the slant height of the 
in. The б-п ego < 
the triangle becomes the radius of 
_the base of the cone, sor = b in. В 


ШЕ; 


Tous formula for the volume of a cone, V 


Then insert the solution into the formula: 


= 305 x 


. the rectangle is rotated about line £. 


-The solid formed is o суй 
| ThelO-on side of the rectangle 


| The 4-cm side of the rectangle becomes yy 
the radius e base of the cylinder. 


| The volume is: 


Verh ем 
= aio) 
= 10x 


The volume of the cylinder is Ox cm. < 


Find the surface area of 
‘the solid formed when the semicircle is. «. 
rotated about line £. 


The solid formed is o sphere with — 
о radius of 1 feet. 


The surface area is: 4 Е 


Sh = Алта 
EVI 
= x 


The surface area is er £i. 


SOLIDS OF REVOLUTION ON | 
ACOORDINATE PLANE = 

Atwo-dimensional figure rotated around the x- or y-axis = 
(ог another line in the plane) also forms a three-dimensional  — 
object. 


Find the surface area of the triangle rotated — | 
about the y-axis. 
_ The solid formed is а cone = 
| witha height of 3 units and 
| boserodius of 4 units, — 


| Tnorder to use the surface — 
area formula for a cone. — 


the triangle becomes the — 

slant height, we can use 

| Pythagorean triples 3.4.5 

| forthe Pythagorean 

| Theorem! to find slant 
height £e 5. 


. The surface area of the cone i 
T 


Find the volume 


of the solid formed by —— 
rotating the shaded figure — 


around the x-axis. 


The solid formed by each — — 
semicircle is o sphere, The. 


tthe shaded parh isthe — 
Volume we need to find, — 


Volume of shaded portion = Volume of larger sph 
/olume of the small 


шон KuewWLEBEEÎ 


For questions 1-3, name the solid formed when the shaded 
figure is rotated about line £. 


wS 


For questions 4 and 5, find the volume of the solid formed | 
when the shaded figure is rotated about line £ Round. | 
answer to the nearest tenth. 


А 
m m 
nm К: эн | 


m 


ind the surface area of 
‘the solid formed when the 
rectangle is rotated about line £. 
Leave answer in terms of pi. 


ind the volume of the solid 
formed when the Figure is 
rotated about the x-axis, Leave 
answer in terms of pi. 


Y 


ША 


For questions 8 and 9, find the volume of the solid formed 
when the shaded figure is rotated about the y-axis. Leave 
answers in terms o£ рі. | 


f) cylinder 


(3. Hemisphere 


19) rote, ль mw 
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2049) + 2049), 6447 in 
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